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“TROUBLE ZONE" 


-U 
+4 the NEW FIG. 270 
200 lb. BRONZE GATE 


i the NEW Fig. 270-U Bronze Gate 

Valve, Jenkins engineers give you a 
practical design to checkmate trouble in 
the “trouble zone” — and cut maintenance 
to a new low. 

Wear affects only the most accessible 
part — the bronze wedge — which can be 
replaced simply by slipping it off the stem 
and slipping on a new one. The seat rings, 
expanded in the body, are super-tough 
MONEL, for lifetime durability. Con- 
vincing tests, in toughest service, prove 
it the best seating combination to beat 
wear, reduce care. 

Get complete details of this NEW Jenkins 
Fig. 270-U. See why it’s your best buy in a 
200 lb. Bronze Gate, especially for un- 
usually severe conditions, such as in oil 
refineries, chemical, food, and rubber plants. 


LOOK FOR THIS DIAMOND MARK 








LARGE SPINDLE THREADS—Plenty 
of large diameter, sturdy threads 
reduce wear to a minimum, 
insure easy operation. 


EXCEPTIONALLY RUGGED BODY, 
BONNET, AND BONNET RING — 
Withstand rough usage, shocks 
and hydraulic pressure far be- 
yond rating. 


DEEP STUFFING BOX — MORE 
PACKING — Keeps packing tight 
around spindlewith less friction, 
permits spindle to be turned 
with less effort. 


NEW FOLDER — Describes many 
other exclusive features that 
mean extra years of low-cost 
performance. 


MAIL THE 













MONEL SEAT RINGS 
— 2% TIMES AS HARD 
AS VALVE BODY BRONZE 
— PLUS AN EASILY RE- 
PLACEABLE BRONZE 
WEDGE. TRY AND BEAT 
THAT COMBINATION FOR 
LONG LIFE, LOW MAIN. 
TENANCE! 


WRITE FOR THIS FOLDER. 
It describes the Fig. 270-U and 
many other popular Jenkins 
Bronze Gate Valves. Or, ask 
your Jenkins Distributor. 


COUPON 
TODAY 





SINCE 1864 


JENKINS VALVES 


Types, Sizes, Pressures, Metals for Every Need 
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ENGINEERS 


AS ANALYSIS is in some respects the most curious 

branch of analytical chemistry. No other kind of 
analysis of equal importance is so devoid of a definite sys- 
tem. When a gas mixture is analyzed by the conventional 
volumetric chemical methods says the National Bureau of 
Standards Technical News Bulletin the kinds of gas present 
are deduced from typical reactions which themselves are 
designed to disclose the amounts of these gases. In many 
cases the identifying reaction is not sufficiently specific to 
resolve the mixture to its actual components thus combus- 
tion methods are incapable of identifying or estimating 
more than two hydrocarbons of a related series in any one 
sample. The use of the mass spectrometer, one of the newer 
analytical instruments, may eventually solve a great many of 
these problems for a great deal study is being given to the 
possibilities of this application. 

Whenever it is mentioned in connection with boiler flue 
gas analysis, some enigneer is sure to remark that the 
ptactical difficulties of taking a gas sample are the things 
that inhibit the use of any method however accurate. 
But after learning about some of the things that were done 
in gas analysis with the mass spectrometer during the war, 
we wonder if further work may not remove a great many of 
the difficulties. This is an analysis of an entirely new kind 
and should be approached from an entirely different point 
of view. The work with the mass spectrometer in gas 
analysis is, of course, only beginning. Although the spec- 
trometric values show better reproductivity and closer agree- 
ment with the known composition than do the chemical 
values, further improvement is believed possible. Let us 
hope that it will yield something in the way of a boiler 
operating tool or a combustion analyzer that will overcome 
some of the inherent difficulties of previous methods. 

* * * 
LIST of 100 selected books now available from the 
Superintendent of Documents, United States Gov- 
ernment Printing Office, Washington 25, D. C., has 
recently been issued. This publication lists a number 
of books in history and political science, law, library 
science, health, education, conservation, and other sub- 
jects which the Superintendent of Documents is author- 
ized by law to sell. Each book is described in consider- 
able detail and the price of it is given. For example, a 
number of the valuable books on effects of strategic 
bombing on the German war economy and American 
forces in action during the last war are available. There 
are many business publications such as those dealing 
with relative efficiency of large, medium, and small 
business or the marketing laws survey, a list of books 
for the GI round table series, studies of national parks, 

agricultural problems, hobbies, etc. 


* * * 

EW PERISCOPE CAMERA for the U. S. submarine 
service was disclosed recently by Eastman Kodak Co. 
The new camera can snap closeup beachhead pictures at a 
clip of better than one a second. Kodak also reported that 
it has supplied the Navy’s underseas force with a device by 
which a sheet of film from the new camera can be processed 

in daylight in less than 60 sec. 


' PREVIEW 


The pictures it takes are about 4 in. square. They can 
be snapped in quick succession and pieced together to 
form a mosaic of a shoreline. This method often proves 
more suitable for beachhead planning than does the use of 
photos from fast-flying planes. The rapid, ‘‘minute-method”’ 
of film development is possible when single-exposure sheets 
of film are used in the new camera. The film is in a special 
case. When removed from the camera after exposure, the 
film case is dipped into fast developing, washing and fixing 
solutions. The resulting negative is immediately available 
for study by the submarine’s captain. Generally, though, 
the camera uses aerial film in 20-ft lengths. This permits 
50 exposures. Standard development times are required. 

* * * 

NGINEERS who are 16-mm and 8-mm movie mak- 
ers, either for technical purposes in connection 
with their work or as hobbyists will be interested in a 
new process for applying magnetic sound tracks to such 
film, to create a sound recording system of good quality 
at the low film speeds used in this work. To do this, a 
special high-coercive magnetic material can be bonded 
to the film stock in a number of ways. Details of the 
method and its application to the film were worked out 
by the Armour Research Foundation of Illinois and are 
described in some detail by Marvin Camras in the 
March, 1947, issue of The Frontier. The magnetic track 
can be placed along the edge of the film outside the row 
of sprocket holes, the track being 0.045 in. wide and 
0.0005 in. thick. This has been done without producing 
any difficulty in reeling. By these and other methods, 
sound can be recorded magnetically with the picture or 

can be put on afterwards. 


* * * 

DDITIONAL DATA on two German processes for 
making fused quartz for lamps, lenses, prisms and 
other purposes are contained in a British Intelligence Ob- 
jectives Sub-Committee report now on sale by the Office 
of Technical Services, Department of Commerce. Two 
fused quartz manufacturing processes, both differing from 
American practices, were developed in Germany, one by 
the firm Osram G.m b.H in Berlin, the other by the W. C. 
Heraeus Platinschmelz firm at Hanau. Briefly, in the 
Osram process, Brazilian rock-crystal is broken up by heat- 
ing it to 800 C in an open muffle and allowing it to cool. 
The crystal is then charged into a molybdenum crucible 
with a molybdenum die at the bottom. This crucible is 
contained in a high temperature furnace, electrically heated 
through a tungsten-wire grid. The temperature is raised to 
about 2,000 C to melt the quartz which then flows through 
the die and is drawn off mechanically as tubing. Fresh 
crystal is fed in as required. The British report supplements 
a former report by Gross with further detailed information 
about the furnace, crucible, and die. The British investiga- 
tor concludes that the Osram process had many difficulties 
to overcome, but that the tubing was of good quality, of 
close dimensions, and could be sold at a lower price than 
competing processes allowed. Research to improve it is 
being continued in Germany. In the Heraeus process, first, 
foreign bodies are removed from the Brazilian rock crystals. 
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The crystals are then heated to 800 Centigrade and plunged 
into distilled water to obtain small crystals. The small 
crystals are ground in a mill to obtain particles a millimeter 
or less in dimension. This material is fed into an oxy- 
hydro burner flame, which sprays the powder onto a quartz 
target previously heated to about 2000 C. The powder 
sticks to the surface and is immediately fused by the flame 
forming part of the target. A 1,500-gram slug can be built 
up in about an hour. The slug is then heated and molded 
to form a block about 8 in. by 4 in. If the block is satisfac- 
tory, grinding and polishing follow. 

* * * 


N ONLY will there be an ample supply of forest 
resources for all foreseeable needs, despite heavy 
demand occasioned by the war, but war-fostered design 
specifications, which assign to timber a greater load than 
ever before, assure adequate structures, and make wood 
construction even more economical than it was previously, 
Frank J. Hanrahan, chief engineer, National Lumber Man- 
ufacturers’ Association, said recently before the ASCE, in 
a symposium on structural timber. 

Greater fire protection, disease control and improved 
forestry practices were predominant factors in preserving 
America’s forests, despite war demands, Mr. Hanrahan 
said. No material could have provided as enormous and 
as rapid expansion of war facilities as did wood. 

In July, 1944, the U. S. Army had 4,700 posts, subposts 
and outposts on this continent. Seventy-six per cent of the 
floor area of the buildings at these installations was wood 
construction. Many wood buildings had clear spans well 
in excess of 100 ft. Wood building construction in use by 
this one agency alone was equivalent to a one-story build- 
ing 70 ft wide, reaching from New York to San Francisco. 
One government source estimated that, during 1941-42-43, 
75,000,000,000 board feet of lumber were used in this 
country for military and civilian building alone. That is 
enough lumber to build more than 2,000,000 GI homes 
per year on top of all the other war uses of wood. 

Calling “rumors that our forests are practically depleted” 
ill-founded, Mr. Hanrahan cited the fact, as early as 1832, 
concern was expressed as to “Where shall we procure sup- 
plies of timber 50 years hence for the continuance of our 
Navy?” He said that in 1942, 110 years later, ‘‘we pro- 
duced three times as many wooden ships as our yards 
turned out in 1885, peak year of sailing ship construction.” 

Urging the civil engineers to extend the trend toward 
more widespread teaching of timber designing, which 
manifested itself just prior to and during the war, Mr. 
Hanrahan pointed out that the speed required in war-time 
construction resulted in departures from design practices 
prevailing prior to the war. 

Carried over into post-war construction, Mr. Hanrahan 
said, these war-time designs, in which timber carries a 20 
per cent greater load than previously was considered safe, 
together with other economies in lumber, hardware and 
fabrication, “reflect a sizeable decrease in cost without 
sacrificing load-carrying capacity and utility.” 

* * * 


pei ISSUE of a new Library of Congress publica- 
tion that may effect considerable savings of time and 


money to American libraries in their daily operations has 
been announced by Luther H. Evans, Librarian of Con- 
gress. This new publication is the Cumulative Catalog 


of Library of Congress Printed Cards. It is intended to 
make available to libraries, at low cost, the results of 
the cataloging processes by which the Library of Con. 
gress enables users of books to find what they are look. 
ing for under standardized headings and under specific 
subject terms in which they are interested. Technical 
librarians in all sorts of engineering organizations are, 
of course, familiar with the card catalog system of the 
Library of Congress and doubtless make use of it in one 
way or another. 

The new Cumulative Catalog may be of considerable 
help to them. If they have not already been notified 
about it, they can obtain complete information from 
Mr. Evans. 


* * * 

UCH OF OUR social thinking and acting is based 

on the premise that people are alike. But in his 
recent book, ‘‘The Human Frontier,” Dr. Roger J. Wil- 
liams urges scientific investigation of human beings on the 
basis of their diverse capabilities as the primary attack on 
the complex problems of social science. For example, it 
can be demonstrated that there are great differences among 
individuals in seeing ability, or in their needs for sleep or 
exercise. 

Psychological characteristics such as expansiveness or 
reclusiveness, persistence or changeableness, dominance 
or submission, may often be physiological in origin and are 
all-important components of a personality, which should 
not be rated by any single factor. How many people know, 
for example, of the studies that demonstrate an emotional 
cycle of about 33 to 36 days in individuals, which appat- 
ently causes most people to have ups and downs inde- 
pendent of outward events? Since the roots of many con- 
flicts and problems lie in differences, Dr. Williams advo- 
cates a broad study of man which he calls “humanics.” 
Better understanding of individuality would lead to more 
tolerance, improved educational methods, less haphazard 
selection of vocations and many other improved adjust- 
ments. He thinks there is a vast reservoir of good will in 
man and that appreciation of his individuality is a power- 
ful means of tapping this reservoir. 


* * * 


EED FOR a standardized dissolved oxygen test 

method as a means for defining dissolved oxygen 
performance for deaerating equipment was first recog- 
nized by the Heat Exchange Institute in 1942. Perform: 
ance levels had been established for some years, but the 
manner in which performance was to be measured was 
left to the discretion of the deaerating equipment manv- 
facturer, the consumer, or the consumer’s engineering 
representative. 

Since that time, much work has been done on the 
subject and now a study entitled Evaluation of the 
Test Methods for the Determination of Dissolved 
Oxygen in Deaerated Boiler Feedwater has been made 
by J. F. Sebald and is being preprinted as No. 118 by 
the American Society for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa., to stimulate discussion. At 
present, no recommendations have been made relative 
to a preferred method for indorsement; no attempt was 
made to develop any new test method; but instead the 
intent of this survey was to determine the limitations of 
the test methods in general use. 
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HELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail. 


BOILERS 


Water Tube Boiler—This new 20-page 
1 catalog tells about the company’s 
pent tube boiler (Class LE) and presents 
many sectionals views of various boilers 
actually installed. Photographs taken 
throughout the manufacturing plant are 
presented and the back portion of the 
pooklet tells about construction details 
of the units. Henry Vogt Machine Co. 
Steam Generation—‘‘A New Principle 
2 in Steam Generation” is the title of 
recently-issued Bulletin 28. The bulletin 
logically develops the story of this manu- 
facturer’s steam generator from the patent 
drawings through the reasons and basic 
requirements for the unit, the improved 
combustion, sectional drawing in color and 
a listing of the advantages of the unit. 
A ratings and dimension chart is pre- 
sented. Cyclotherm Corp. 
3 Steam Generators—This new 12-page 
bulletin describes this company’s line 
of steam generators of ‘‘any size... any 
fuel... any pressure.” Characteristics of 
design, construction and operation of the 
unit are accompanied by excellent sec- 
tional views of the boiler and ‘quality 
features” of the boilers are described in 
detail and are pictured. Ratings, dimen- 
sions and firing of the unit are shown in 
drawings and in tabular material. Spring- 
field Boiler Company. 
4 Power Boilers—This 16-page, 4-color 
booklet discusses this company’s 
power boilers, their operation and care, 
for high pressures only. The booklet be- 
gins with rules to remember in caring for 
your boiler and goes on to discuss the 
construction of the boiler, identification 
stampings, washing the new boiler, putting 
the boiler in service, handling boiler in 
service, hand firing, care of grates in serv- 
ice, and caring for the boiler when it is 
out of service. A series of pictures are 
given which show the proper procedure 
in hand firing. Kewanee Boiler Corp. 


BURNERS 


5 Heavy-Oil Burners—-Bulletin 175, re- 
cently issued, covers this company’s 
line of heavy-oil burners of 12 to 150 gal 
capacity. There are six pages in the bulle- 
tin, the burners are well illustrated and 
the features are described in detail. A full 
page tells of the burners’ specifications, 
electrical characteristics, and lists stand- 
ard equipment. Preferred Utilities Mfg. 


rp. 

Gas Burner—Bulletins F-3 and 2 de- 

scribe this company’s automatic fan 
(mechanical draft) gas burner assembly 
which features the new automatic safety 
pilot and triple controls and is stated to 
make difficult jobs easier. Principal advan- 
tages of the gas burners are given, and ex- 
cellent photographs show the newest model, 
& modern gas burning system and a typical 
installation. The Transaxil safety pilot and 
flame guard is also described and its attri- 
butes are given with a typical illustration. 
A detailed chart on the mechanical and 
capacity details of Mettler fan air gas 
burners is given and the back cover shows 
& washed drawing of an automatic en- 
trained combustion conversion assembly. 
Lee B. Mettler Co. 

Heavy-Oil Burner—Form 4701 describes 

& new heavy-oil burner designed for 
industrial application. The bulletin points 
out that the burner utilizes No. 5 or 6 
fuel oll and then goes on to explain the 
Teasons for the burner’s high rate of effi- 
Clency. Detailed parts of the unit, such as 
the oil volumeter, dual pump and reservoir, 

e shaper and the single control 

lever are described and the bulletin points 
out how they account for superior perform- 
ance of the unit. There are four pages in 
the bulletin and it is printed in four colors. 
Iron Fireman Mfg. Co. 


INSTRUMENTS, CONTROLS 


8 Kilovoltmeters—Bulletin F, 6 pages, 

describes this company’s kilovolt- 
Meters and a complete table of general 
Specifications is given. The portable ac-dc 
bd is pictured together with an interior 
vol wing construction details. Kilo- 
eter multipliers are discussed and 

drawing showing the multiplier case 
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dimension are given, also exterior and 
interior construction views. Corona pro- 
tected resistors and kilovoltmeters, to- 
gether with illustrations showing the in- 
terior view are given, also operational de- 
tails. A complete price list is also an im- 
portant feature of the bulletin. Shallcross 
Mfg. Co. 
Control Valves—‘Pneumatic Control 
Valves and Controller Accessories” is 
the title of this 36-page Bulletin 277-2. 
Features of this new bulletin include a 
color page showing the various identifying 
enamel finishes offered on Stabilflovalves, 
corresponding with the color code of the 
American Standards Assn.; plates and 
tables of specifications for control valve; 
separate sections on the Vernier Valvactor 
for high-accuracy positioning of valve 
plungers, and on air switches and sub- 
panels for remote valve control. Informa- 
tion is supplied on computing valve sizes, 
with tables and formula for determining 
the size of the correct valve for a con- 
templated installation. Air filter sets, ven- 
tilating dampers, etc., are illustrated and 
described. The Foxboro Co. 
10 Liquid Level Indicators — Bulletin 
WG-1822 is a 16-page booklet de- 
scribing liquid level indicators for boilers, 
heaters, storage tanks and other vessels in 
power and industrial process plants. The, 
bulletin describes outstanding features of 
the indicators and presents excellent line 
drawings, in color, of the unit. Construc- 
tion and operating details of various parts 
are listed. Installation of the units is 
covered by several pages of descriptive 
material which are accompanied by excel- 
lent line drawings. Further infcrmation 
includes instructions on how to specify 
the indicator and photographs of typical 
installations. Yarnall-Waring Company. 
11 Metering — Bulletins 349 and 350A 
have been issued by this company 
describing its “Shuntflo” meter and its 
‘“‘Propelofio” meter. The former is an 8-page 
bulletin which tells about the company’s 
meter for steam, air or gas metering. Table 
of capacity is given and excellent drawings 
and photographs show construction and 
operation of the unit. Installation is pic- 
tured in three blueprint-type drawings. A 
full page of capacities is presented. Bulle- 
tin 350A is a 4-page bulletin describing the 
meter for direct reading on main line 
metering. Features of construction and 
operation are listed and drawings and 
charts complete the bulletin. Builders- 
Providence, Inc. 
12 Armored Flowrators—Catalog Section 
40-B is an 8-page bulletin which tells 
about the company’s flowrators for high- 
pressure fluid flow rate measurement and 
control. Completely illustrated, the catalog 
points out the various construction fea- 
tures of the flowrators and also gives di- 
mension tables for the units. A flowrator 
capacity guide is given on the last page 
of the folder. Fischer & Porter Co. 
13 Combustion Control Regulators—De- 
scribed and illustrated in this 12-page 
booklet are master regulators, air flow reg- 
ulators, draft regulators and electric power 
units. Typical arrangements of the regula- 
tors are shown in blueprint drawings. A 
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detailed description of the features of the 
company’s combustion control and reasons 
for the employment of automatic combus- 
oy control are given. Ace Instrument Co., 


ELECTRICAL 


14 Electrical Tape—A catalog. section 
describing electrical tape which 
weatherseals electrical splices in one oper- 
ation; also friction tape and splicing com- 
pound has just been published by this 
company. The catalog describes materials 
and construction methods employed in 
making the product and outlines some of 
a particular uses. The B. F. Goodrich 
‘0. 


15 Electrical System Planning—This 50- 
age manual titled, “Wire Ahead—A 
Manual of Electrical System Planning and 
Maintenance to Assure Continuous Oper- 
ation,” covers a variety of problems en- 
countered in electrical system maintenance. 
The booklet covers such things as elec- 
trical distribution, wiring for motor and 
lighting loads, electrical records, preventive 
maintenance, voltage and power factor sur- 
vey, feeder and wiring system survey sys- 
tem analyses, etc. Installation photographs; 
line drawings; symbols for wiring plans; 
voltage drop tables; power factor charts; 
and selected tables pertinent to system de- 
sign and maintenance and design problems 
make this a manual of unusual value. 
Anaconda Wire & Cable Co. 
16 Transformers—Transformers for all 
types of service are described and 
illustrated in this recently-issued 8-page 
bulletin. Brief descriptions of the equip- 
ment (in French) accompany the photo- 
graphs of the various units. Railroad, cen- 
tral station, municipal plant and many 
other applications are pictured. Secheron, 
Switzerland. 
17 Insulation Testers— This manual, 
21J-25, titled “Instruction Manual of 
the Use of Megger Insulation Testers,” 
contains information on insulation resist- 
ance testing. It treats the testing of vari- 
ous types of electrical equipment, including 
preparation of apparatus for test and safety 
precautions. Information is included on 
test leads, effect of capacitance. operating 
time, surface leakage, etc. Separate sec- 
tions are devoted to testing wet apparatus 
and drying out moisture, temperature and 
humidity, and methods of interpreting in- 
sulation resistance test. The book con- 
cludes with an index. The manual is very 
well illustrated with photographs and line 
drawings. James G. Biddle Co. 


VALVES, SPECIALTIES 


18 Gate Valves—This folder, Form 181-A, 

lists all the features of bronze gate 
valves which are stated to result in extra 
years of low-cost performance. A cross- 
sectional diagram, with numbered arrows, 
gives a clear picture of these features. Six 
of the various types of gate valves are pic- 
tured and a reference chart to figure num- 
bers of bronze gate valves is also given. 
Another cross-sectional view of a gate valve 
points out other advantages. Jenkins Bros. 
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19 Steam Specialties—Bulletin No. CI-47, 

4 pages, describes in detail this com- 
pany’s three types of steam traps suitable 
for pressures from 0 to 250 psi, discharging 
at rates from 300 to over 6000 lb of water 
per hr on intermittent service of double 
these rates on continuous discharge. Two 
types of strainers are described with photo- 
graphs, line drawings and charts giving 
weights and dimensions on each type. A 
safety gage glass protector, air relief trap 
and low water signal are also shown. 
A convenient flap lists all products and 
related literature for securing engineering 
data. The back cover pictures a complete 
line of steam traps, steam separators, boiler 
trimmings and special products. Wright- 
Austin Co. 


TREATMENTS 


20 Sludge Eliminator—These two bulle- 
tins describe the manufacturer's ‘“‘No- 
Sludge” fuel oil treatment. They tell why 
the sludge forms in fuel oil tanks and lines, 
how it coats the burner nozzles and gen- 
erally causes havoc to efficient combustion. 
Details of a free test offer is given in one 
of the bulletins. Dominion Chemical Co. 
21 Water Treating —Iron and carbon- 
dioxide removal and the company’s 
equipment for the accomplishment of this 
purpose are described in Bulletin 252, 
issued recently. Actual installations are 
pictured and listing of advantages of the 
company’s equipment is given. A table of 
typical operating results and a story of 
other applications of the equipment are 
given. Specifications for the equipment 
are given on the last page of the folder. 
The American Well Works. 


PUMPS 


22 Centrifugal Pumps — Bulletin 710-1 
describes this company’s close-cupld 
centrifugal pumps, the single stage-type, 
enclosed impeller. The specifications of 
this type are discussed and two tables of 
materials of construction are especially 
helpful. A series of 24 performance charts 
giving ratings within efficiency curves and 
two dimension charts complete the booklet. 
Goulds Pumps, Inc. 
23 Screw Pumps—A revised 20-page cata- 
log of this company’s screw pumps 
has just been announced. It gives full de- 
scriptions, capacities and uses of internal 
and external types, horizontal and vertical, 
for pumping crude oils, Bunker C fuel oils, 
greases, paraffins, syrups, molasses, acetates 
and semi-fiuids for processing. Information 
also is included on horsepower ratings, vis- 
cosities, pump installation and mainte- 
nance. Sier-Bath Gear & Pump Co. 
24 Liquid Pumps—This 4-page booklet 
has been issued by this company to 
describe its twin-line liquid pumps. A 
cross-sectional drawing of the pump is used 
as a vehicle to describe the outstanding 
construction features of the unit. Dimen- 
sional line drawings show sizes of the 
units. The Cooper-Bessemer Corp. 


AUXILIARIES 


25 Steam Purifiers— Publication 2725, 
12 pages, describes steam purification 
units for the removal of moisture and 
solids in steam lines. The benefits stated 
to result from the installation of the com- 
pany’s purifiers are along with line draw- 
ings of the purifiers, charts recording su- 
perheated steam temperatures prior to and 
following the installation, photographs 
showing the effect of wet and impure 
steam on various parts of the turbine, and 
a chart showing the effect of superheat 
on turbine water rate. Installation photo- 
graphs and accessory equipment conclude 
the booklet. Cochrane Corp. 
26 Blowoff Systems—Publication 4410, 
16 pages, describes five different 
flash-tank and heat-exchanger systems for 
recovering wasted heat in boiler blowoff 
water. The booklet begins with the main- 
tenance of boiler concentrations and the 
purpose of continuous blowoff. The vari- 
ous steps in heat recovery are given and 
two pages are devoted to the detailed cal- 
culation of savings under actual plant 
conditions. A quick-estimating chart is 
provided for quick calculations of dollar- 
savings possible together with a roughly 
estimated cost of equipment. The various 
classes of continuous blowoff systems and 
their applications are given, also flash tank 
drainers and their applications. A list of 
users and installations photographs are 
shown. Cochrane Corp. 
2 Heavy-Duty Coils— Bulletin B-1318 
has recently been released. It covers 
the company’s heavy duty coils for indus- 
trial and process steam heating. Detailed 
features of the units’ construction is cov- 
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ered by means of photos and drawings and 
a wash drawing accompanies a description 
of the coil headers’ rugged construction. 
Physical data are shown by means of 
drawings and tabular material. A highly 
useful section of this 28-page booklet is 
the “Coil Selection Procedure,” which pre- 
sents tables of air temperature-volume ra- 
tion, final air temperatures, and others. 
A worked-out example is presented. Amer- 
ican Blower Corp. 
28 Desuperheaters — Bulletin GR-47-11, 
8 pages, begins by listing the efficient 
methods of desuperheating steam to give 
a controlled final temperature. A line draw- 
ing shows the arrangement of a desuper- 
heater and pressure reducing station and a 
discussion of this station follows along 
with other line drawings which include 
the steam atomizing desuperheater and the 
pressure atomizing desuperheater. General 
Regulator Corp. 


MAINTENANCE, BUILDINGS 


2 Materials Handling—‘‘Turner System 

of Materials Handling” is the title of 
this new 26-page bulletin which describes 
and illustrates the various units which 
comprise the physical equipment of the 
Turner System. This equipment includes 
the Turner transport; half truck and half 
platform; storing and stacking transports; 
portable bin section; shop box racks, shelf 
racks and trays; shelf racks, etc. All the 
equipment is illustrated and the advan- 
tages, efficiency, specifications and prac- 
ticability of each are discussed. Four pages 
of installation photographs are given in 
the back of the bulletin and a complete 
_ list is also included. Factory Service 
0. 


30 Dust Control—‘Industrial Dust Con- 
trol Through Exhaust Systems” is the 
title of a new 54-page, spiral bound, man- 
ual by W. O. Vedder. The general scope of 
the manual can be determined from a few 
of the chapter headings: Exhaust Systems; 
Dust Collecting Equipment; Exhauster and 
Drive; Operation and Maintenance of Ex- 
haust Systems. Line drawings of a typical 
exhaust system, a typical foundry cleaning 
room dust control system, etc., give a 
clearer picture of the system. Typical types 
of dust control equipment are pictured and 
a group of installation photographs, to- 
gether with a list of prominent users are 
given. Pangborn Corp. 
31 Sound Systems—A new _ booklet, 
“Sound ...A Modern Control Sys- 
tem,’’ has just been issued. This new book- 
let offers evidence to prove just what voice 
paging and music can do in the plant to 
control loss of productive time, overhead 
costs and operating expenses. Graphic il- 
lustrations in color show how the com- 
pany’s sound system coordinates activities, 
speeds repairs and maintenance, etc. Ex- 
ecutone, Inc. 
32 Metallizing—The importance of met- 
allizing as a maintenance tool is 
stressed in the October issue of Metco 
News. Articles from users of the equip- 
ment show how they have used metallizing 
in various manners. Uses of both the 
heavy duty and the hand metallizing guns 
are described as used in typical specific 
applications. Metallizing Engineering Co., 


Inc 
33 Steel Sash—Bulletin 76B, which was 
revised September, 1947, has been an- 
nounced by this company. There are 28 
pages in this extremely useful catalog and 
it covers every detail of the windows’ con- 
struction and presents these details by 
means of drawings, photos and descriptive 
material. Methods of manufacture are cov- 
ered to the extent necessary to show how 
these manufacturing details affect the win- 
dows’ construction and features. Drawings, 
some in two colors, picture details. Vari- 
ous uses of the windows in industrial and 
= plants are shown. Hope’s Windows, 
nc. 
Maintenance Products—‘“Products for 
Maintenance and New Construction” 
is the title of a new 20-page bulletin. 
The booklet first describes the properties 
of pitch and asphalt products and con- 
tinues with a description of types of built- 
up roofs which use pitch, felt and asphalt 
and then goes on to further cover roof 
maintenance products. A more detailed 
description of the material and its prop- 
erties is presented in the back part of the 
bulletin. It is well illustrated with both 
photographs and sketches. It is bound in 
a heavy enameled cover. Union Chemical 
& Oil Co. 
35 Waterproofing Q & A—This bulletin 
is devoted chiefly to a Questions and 
Answers section on the use of Aquella for 
the control of water seepage and damp- 
ness. The first pages in the bulletin tell 
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what the material is and how it wore 
pictures are presented which show how 
material withstands hydrostatic pre 
and also shows an unusual waterprog 
problem and how it was solved. 
Questions and Answers section fo 
Prima Products, Inc. 

36 Industrial Hardware—Catalog No, 

32 pages, contains enginee 

formation on this company’s line of 
rope and chain fittings. In addition 
presenting detailed working characte; 
of each product the company has ine}: 



























tables and charts which make the catak 





a valuable reference book. Many 4 
products are described in the bullet 
The Thomas Laughlin Company. 

















POWER TRANSMISSION 








37 Leather Belting—This 4-page pam- 
phlet discusses the application anq 
operation of notched V-shaped belting ang 
a helpful table gives the size of belt, 
width, thickness and minimum pitch qj. 
ameter. Another important horsepower 
table is given which will aid in choos’ 
the horsepower the drive should be belted 
to handle. S. R. Sikes Co. 
38 Worm Gearing—There are 48 page 
in this Bulletin WG1220-5-46 which 
describes and illustrates advantages of the 
company’s worm gearing, AGMA service 
classification, bearing load formulas, qual- 
ity control and precision manufacturing, 
selection practice, horsepower ratings, 
worm thread and gear tooth data for dif. 
ferent ratios, dimensions and details of 
standard worm mountings, worm dimen. 
sions, gear dimensions and dimensions of 
standard flanged rims. De Laval Steam 
Turbine Co. 
39 Belting Data Handbook—Engineering 
data for design and installation are 
presented in this 23-page handbook by 
Samuel L. Allen and William Staniar. The 
book is a spiral bound issue and has in- 
numerable drawings and calculations which 
are designed to assist the engineer in 
planning installations. It contains a graph- 
ical method for computing the correct 
overhang of the motor required to transmit 
a given load under all conditions of oper- 
ation. Also given is a method of figuring 
belt widths and bearing pressures. J. E. 
Rhoads and Sons. 
40 Price List—A price list for use in con- 
junction with the company’s Catalog 
1000 has been issued by this company. 
The material is carefully arranged for 
ready reference and a table of discounts 
for various items in the line is presented 
in the front of the booklet. D. O. James 
Gear Mfg. Co. 
41 V-Belt Indexed Catalog—A new 144- 
page indexed catalog for the com- 
pany’s V-belt drives has been issued and 
is designed to simplify drive selection s0 
that persons who are untrained in V-belt 
engineering can readily specify the proper 
drives. Nearly two-thirds of the book is 











devoted to “pre-engineered” drives for all 
applications from one to 150 hp. More 
than 22,000 stock drives are listed in this 
section. Drives for all horsepowers, motor 
speeds, ratios and driven speeds are syste- 
matically listed according to horsepower. 
The “pre-engineering” consists of the cal- 
culation and listing of a stock drive to 
meet a certain set of conditions, including 
horsepower, motor speed, ratio and over- 
load factor. Allis-Chalmers Mfg. Co. 


MAGNETIC 


42 Magnets—Catalog No. 301, 10 pages, 
describes this company’s rectangular 
suspended magnet, double gap spout mag- 
net and Type L spout magnet. The appli- 
cation and uses, design and features of 
the three types are given together with 
on-the-job photographs, line drawings and 
charts. Other types of equipment manufac- 
tured by this company are also pictured in 
the back of the catalog. Dings Magnetic 
Separator Co. “i 
Magnetic Separators—Bulletin 102-B, 
43 4 pages, titled, “Blueprint for Tramp 
Iron Removal,” describes and explains the 
many pieces of magnetic equipment de- 
signed for industrial processing lines. § 
cific applications and the magnetic equ 
ment necessary to do the job is f 
discussed. Pertinent data and engineering 
drawings showing size, weight and con- 
struction of units are also included. 
Mfg. Co. 
44 Magnetic Separators—Catalog No. 550, 
8 pages, describes this com 
Type K crockett magnetic separator. : 
cal flow sheets of magnetic concentra 4 
and a list of advantages are given. The 
(Continued on page 164) 
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coming off for maintenance and cleaning — 
slag removal, in particular. 


igineering ES i 
an a The divided furnace construction has been 
niar, ‘The highly dependable and successful in service. 
cs Wiel It is adaptable to any kind of firing. 
cr. Springfield offers it on both bent tube and 
go straight tube boiler designs. 
; of oper- * Patented 
P , 
f figuring For information write to 
es. Ti} 
; SPRINGFIELD BOILER CO. t 
5 - ° 7 
Catalog 1951 E. Capitol Avenue 
company. ° . ae i 
nged tor Springfield, Illinois 
discounts ° P 
presented Worldwide Sales and Service 


O. James 


new 144- 
the com- 
sued and 
ection s0 
in V-belt 


6: 


dna 


“ 


‘ 


a 0 
33y 
"FO 
Eee 

10-0 
| 


jo me) cme cms oem ees 


a 

2 
&F 

°0 


the cal- — © GEE 9 aumep © cum + ommm © af a 

including ‘ , ’ ‘ ) ’ 

nd over- —— 29:9 ~_-—- | = (4-6 —sle- (4/6 —< 
' 


x 


% 
ctangular 
yut mag- 
he appli- 
‘tures of = 
co - oe ee ee ee - = - — —— - fs. 
ings Ko 
nanufac- 
tured in nd ko ia Ca: GS: Cane eam i 


Magnetic eee we ee we oe ee ee 


























n 102-B i 

rine the A Comparison 

~~ : The schematic drawing at the left above shows the size 
ee of a conventional single furnace needed for a given boiler* 
ineering operating at 675 psi. The diagram above shows the size 
nd con- 5 : . 

d. of the doubie furnace needed for the same boiler. Height 
No. 550, above line B-B is that added to bring gas below slagging 
a en|-simeue temperature in single furnace; otherwise, furnace 
nitration 70 BOILER - volume is the same. The curves at the left show a com- 
en. . 

) ln it le ae ie parison of temperatures at center of gas stream. 


Steam Generated - Thous, Los./He. ; * Location on request 


R 1 


IUNG 
NGSTROM AIR PREHEATER 





—— 
to ES 
pee: 


- 





Public Service of Indiana will 
powdered-cool- 

n. Each unit is 

ering Pre- 


temperature: 
sulting engineers- 





THE 


AIR PREHEATER 


CORPORATION 


: 60 East ' e e 





56 
December, | 
, 1947— 
POWER PLANT ENGINEERING—Chi 
icago, Ill. 





4 
1 
4 
4 
4 





Ae 


Ce 


qk Ww 


erent. We, 
« 
- 















Marley DoubleSlow Towers 


COOL 


llion Gallons 





























use ‘today. This de bemnot include the capacity | : = * om 

. of conventional induced. <d¥aft.towers, atmos- ee nici Ve 

~ pheric spray. towers “and Spray ponds-that arc CO 
parts of the complete: Marley line. : 





s:Since Marley intend uced the patented DOUBLE- 

“FLOW in 1938, “the acceptance has been so rapid 
=S ~«« 80 broad ... that it now dominates the large 
— ‘eapacity field the world over. The huge in- 
ea stalled capacity of Marley DOUBLE- FLOW 































a, ‘Towers is the result of these many exclusive, Here 
practical advancements in water cooling origi- 
nated by Marley engineers: | BET) 
‘HORIZONTAL AIR TRAVEL 
“LARGEST AIR VOLUME | for | 
‘OPEN DISTRIBUTION SYSTEM Be. <a 
/.- LOWEST PUMPING HEAD | | ee et Toder 
| <S@Reatest um: ¥: 2. | i SS press 
~ COMPLETE ACCESSIBILITY | a a ment 
FLEXIBLE OPERATION | So a Kiele 
SAFE MAINTENANCE i. _ ideas 
PATENTED MECHANICAL EQUIPMENT 
AXIMUM STRUCTURAL TRENGTH _— van 
- iss _ simpl 
Tegul 
os actin 
“+ indus 
gineering and constant research that have newe 
built\Marley leadership. ~ 
equip 





THE MARLEY COMPANY, INC. KANSAS CITY 15, KANSAS 


December, 1947—-POWER PLANT ENGINEERING—Chicago,° III. 


“Latest = 
Engineering § 
Designs 


Newest 
Equipment, 
Materials 


Modern 
Production 


















Here’s how we build 
BETTER CONTROL VALVES body, completely new. New light 


weight, new diaphragm materials, 
for the process industries... ew simplicity, new accuracy. Yet 
nothing freakish has been tolerated 
for novelty’s sake alone. K&M has 
retained the best of what it’s been 
putting into control equipment since 
1879. 





Today you can get better automatic 
pressure and level-control equip- 
ment than ever before — because 
Kieley & Mueller put a match to old 
ideas, On initial installations or replace- 
ments, Kieley & Mueller engineers 
are eager to help you solve control 
valve problems, eager to prove that 
no line is more complete, more up-to- 
date. There are Kieley & Mueller 
representatives in key cities coast to 
coast. 


Instructions to K&M designers were 
simply these: “Design a line of 
regulators that will meet the most ex- 
acting demands of modern process 
industries. Take full advantage of 
newest production methods. Forget 
about existing designs, pattern 
equipment and production methods.” 





Result: Kontrol Motor Regulators . . . 
ffm top connection of diaphragm 
casing to bottom plug of valve 





® Pressure Pilots 






UZ ONTROL 
nd M OTOR 


« «+. and related equipment for 
steam, gas, air and fluid services. 





NORTH BERGEN, N. J. 
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NEW EQUIPMENT NEWS |}, 


Use the coupon below when you want further information on the equip- 


ment described on this page and following pages. Write the identifying 
letter or letters in the space provided, clip the coupon and send it to 
Power Plant Engineering, 53 W. Jackson Blvd., Chicago 4, Illinois 


A Warns When Bearings 

Overheat. To warn when 
bearings start overheating is the 
function of a new automatic, multi- 
point bearing temperature monitor- 
ing system recently developed by the 
Instrument Division of Thomas A. 
Edison, Inc. The system is adapted 
both to principal equipment and aux- 
iliaries in power generating stations, 
gas plants, pipe line substations, and 
general industrial operations. As 
many as twenty-four bearings can be 
monitored from each central control 
cabinet. 

Electrical resistance bulbs are used. 
Each is only 0.215 in. in diameter and 
mounted in a small hole drilled in 
each bearing. Only the bulb tips are 
temperature-sensitive and, because 
these tips are located in direct con- 
tact with the bearing metal very 





close to the actual inner bearing sur- 
faces, existing bearing temperatures 
= their fluctuations are sensed rap- 
idly. 

The temperature of each bearing 
is checked automatically every two 
minutes. If, when checked, the tem- 
perature of any bearing exceeds an 
established maximum (which may be 
different for each bearing), an alarm 
is sounded to call an attendant. The 
overheated bearing is identified by 
an indicating lamp on the central 
control cabinet panel. 

An attendant reads the actual tem- 
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perature of any bearing by plugging 
into the appropriate jack an electri- 


- cal thermometer which is built into 


the central control cabinet panel. 
Thus, he can observe whether the 
temperature of a bearing is rising 
rapidly or slowly, can decide what 
action to take, and can observe the 
effect of this action. 

A modification of the system not 
only sounds an‘alarm at one estab- 
lished temperature, but also automat- 
ically shuts down the machine if a 
second, and higher, established tem- 
perature is reached. This is part*cu- 
larly useful at unattended substa- 
tions or pumping stations. With the 
modified system, the initial alarm can 
be transmitted to a central point any 
distance away, and an attendant may 
be sent to take corrective action. 
Should the attendant arrive before a 
dangerous temperature is reached, he 
may be able to prevent a shut-down. 
Should he not arrive in time to take 
corrective action, the equipment is 
stopped automatically to prevent 
damage. 

In either system, checks of the ac- 
tual temperature of each bearing 
may be made any time at the con- 
trol panel, on which facilities are also 
provided for the checking and testing 
of all circuits and alarms. 


Pneumatie Transmit- 


ter. A new Transmitter, 
identified as Model 42, is announced 
by The Foxboro Co. for use in the 
pneumatic transmission of industrial 
process measurements such as flow, 
static or differential pressure, liquid 
level, temperature or humidity. It is 
an indicator-type instrument, avail- 
able with either an eccentric of con- 
centric scale, both being designed for 
quick and easy reading. 

The Model 42 Transmitter is es- 
sentially an improved design of the 
previous Foxboro Transmitter, but 
the changes are sufficient, both in 
number and importance, to qualify 


DECEMBER, 1947 | 











| 
ENGINEERING Your 4h | 
commneen. <<. “Semmemmameemecanaaaes 
53 W. Jackson Blvd. aii “ee Eny> 
Chicago 4, Illinois ~~ ees tienen ig 8 scaievsivounasaastauusdoereeeceaeeee ss 
Please have the manufac- Nae nner nerntssrnrrnnesennrl Qed Do ais oiacearaee Mesum pedae es | 
turers send me without ob- a ay, I 
ligation further information Company Sp QZ | 
on the equipment indicated Address..........scssssssssssssesssssnssseseeesessssnnnsnsnseseeeess py ea | 
by the f fever letter ‘ 
/ . TR Ea Big  ilnlpaiigaiadipdiiniesssniawendigeseiiintial Ne | 
ccabulsbevesatsebonicetewnce BYE FAL Op F l£yo delivery at your home also fill in below) | 
UYBLIC Pyrtiaty | 
oeeereeccecccecesceeeeeecocccccesssccossceceees SRAR | 
alas tte anace cc iue cE, (ee | A Veale) ween te heey cr ee eee ee | 
sicsapiaiek vedliiaaianasdniatilaei | 
ER ee ee N | 
| 


it as a new instrument. The most 
important of these is a completely 
new transmitting element, which is 
exactly duplicated in the receiving 
instrument. Since the transmitting 





and receiving mechanisms are ex- 
actly matched and perfectly linear 
in calibration, improved accuracy in 
transmission is the inevitable result. 
Simplified calibration is another ad- 
vantage gained in the new design. 


e Magnetie Pulley. The 

Perma-Pulley, a new _ perma- 
nent magnetic pulley with Alnico 
poles, developed by the Dings Mag- 
netic Separator Co., is available in 
53 sizes ranging from 12 in. diameter 
x 12 in. width to 30 in. dia x 60 in. 
width. Designed for use as head pul- 
leys in a belt conveyor system or ina 
self-contained magnetic pulley-type 





these magnets are 
used to remove magnetic substances 
automatically from non-magnetic ma- 
terials carried on the belt. Being of 
permanent magnet construction, no 


separator unit, 


electrical wiring is required. The 
manufacturer guarantees the mag: 
netic permanence forever provided 
the magnet is properly used. 

The Perma-Pulley has a crown 
face to prevent belt weaving and to 
aid in even distribution of the burden 
across the belt as it passes over the 
pulley. Shaft diameters are stand 
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Feet eM LINKEWHEMER 
SRER  OSTRISUTORS 


RENDER A SERVICE THAT IS ESSENTIAL 
—A VITAL LINK IN THE CHAIN OF 
INDUSTRIAL PRODUCTION 


qineenine 
woh genic 
Located in principal industrial 
centers, Lunkenheimer Dis- 
tributors provide direct, readily accessible, time and 
money-saving service throughout the nation. 


In addition to supplying high quality, long life 
Lunkenheimer Valves, they render valuable aid to 
maintenance men in the solution of both operating 
and maintenance problems. 


This service is nothing new ... Lunkenheimer Dis- 
tributors have been providing it for many years in 
the past, and will continue doing so in the future. 
For this established Distributor set-up is a basic, 
permanent part of the Lunkenheimer way — the 
better service way. 


Remember—you can always depend on your nearby 
Lunkenheimer Distributor for expert, willing assis- 
tance in any problem or difficulty involving valve 
maintenance or operation. Call on him! 


ESTABLISHED 1862 


THE LUNKENHEIMER C2. 


é —QUALITY’=— 
_ 164 a CINCINNATI 14, OHIO. U.S.A. 


te NEW YORK 13. CHICAGO 6 
BOSTON 10 PHILADELPHIA 34 


EXPORT DEPT. 318-322 HUDSON ST. NEW YORK 13, N. Y. 


LUNKENHEIMER VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S. P.; 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 


Fig. | 
“King Clip 
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to permit replacement of non-mag- 
netic head pulleys in existing instal- 
lations without changing bearings or 
shaft mountings. Head plates of the 
pulley are non-magnetic to prevent 
collection of magnetic material on 
the outside edges. A narrow gap de- 
sign is used with non-magnetic gap 
plates between the poles and equal 
magnetic strength across the full 
width of the belt. 


New Belt Cutter. 4 new 

type of belt cutter has been de- 
veloped by the Flexible Steel Lacing 
Co. that makes it a simple job to cut 
belts up to 60 in. wide and 1% in. 
thick. The new cutter will be called 
the No. 300 Alligator Wide Belt Cut- 
ter. 

The No. 300 cutter is made up of 
two elements—the head that carries 
the blade and a T-shaped base or 
guide rail. 

To use the cutter as shown in the 
illustration all that is necessary to 
do is to square the base up with the 
center line of the belt. The base is 
then nailed to the belt and the cutter 





Each cut 


is pushed across the belt. 
is made about % in. deep and the 
screw is then turned to lower the 


blade another % in. With several 
rapid cuts a belt can be cleanly and 
squarely cut. 

The blade consists of a long, thin, 
narrow strip of steel sharpened in a 
V shape. It is held in a slot in a 
vertical position in the head and ver- 
tical adjustment is accomplished by 
means of a screw. 

The base is made in four lengths 
for 24 in., 36 in., 48 in. and 60 in. 
belts. Each base is 4 in. longer than 
the width of belt on which it is de- 
signed to operate. This is to give 
sufficient guide to the head when the 
blade is drawn across and clears the 
outer edge of the belt. 


Solenoid Valve. in fur- 

ther developing the compressor 
control announced some time ago, the 
Johnson Corp. is now utilizing the 
company’s new direct operated sole- 
noid valve. This now provides every- 
thing necessary for complete auto- 
matic control of the water supply to 
water cooled compressors — protects 
against any dangerous overheating 
and at the same time effects consid- 
erable water savings. 

This solenoid valve is a _ direct 
operated type—has no auxiliary pis- 
tons. It is a heavy duty valve in all 
respects, and was developed to make 
the simple design and quick opening 
of solenoid valves available for a 
really practical range of services. 

It handles temperatures up to 400 
F and in some sizes will operate un- 
der differential pressures up to 150 
lb. It is being used very successfully 
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on boiler feed lines, and for a wide 
variety of automatic flow control ap- 
plications. 

In the compressor control, this 
solenoid valve is used to admit water 
to compressor whenever the regu- 
lator on storage tank calls for more 
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pressure. The compressor itself is 
not started until water flows through 
the compressor and completes an 
electrical circuit with an electrode 
mounted in a holder on the discharge 
line. 

If water doesn’t flow for any rea- 
son, compressor will not start, or if 
operating, will stop immediately. 
When receiver is satisfied, compres- 
sor is stopped and the solenoid valve 
shuts off water at once. 

This Johnson control can also be 
furnished for use with unloading 
compressors. In all cases it protects 
against the compressor operating 
without cooling water, and yet pre- 
vents unnecessary waste of water. 


r Small Temperature 

Reeorder. 4 miniature-size 
temperature recorder, designed for 
use in the many applications where a 
shock-resistant, easily portable tem- 
perature recording instrument is nec- 
essary, has been announced by the 
C. J. Tagliabue Mfg. Co. Said to re- 
sist shock and vibration successfully, 
this new instrument is particularly 
suitable for use in operations where 
vibration is encountered. Because of 
its small size and portability, it is 














also extremely useful for checking 
refrigerating, heating and air-condi- 
tioning equipment. The instrument is 
available in two forms: the single- 
pen recording thermometer for re- 
cording temperature only, and the 
two-pen temperature and time-opera- 
tion recorder, which charts the run- 
ning time of refrigeration motors in 
addition to recording temperature. 





Simplicity of design and construction 
ensures accuracy in recording. A spe- 
cial transparent, unbreakable plastic 
front permits full view of entire chart 
and pen-arm. Pen-arm is “jiggle- 
proof,” and thus temperature record 
is unaffected by vibration. The in- 
strument is available in models to 
operate in a wide variety of ranges, 
Chart drive is a 7-day spring-pro- 
pelled mechanism with charts of 24 
or 72-hr duration. Each recorder is 
enclosed in an aluminum case with 
smooth, black enamel finish. Overal] 
dimensions are: 5% in. sq, 4% in. 
deep, and total weight is less than 
3% |b. 


G Drafting Template. 

Rapidesign, Inc., presents the 
new No. 50 Pocket Pal drafting tem- 
plate, designed for maximum usabil- 
ity by all draftsmen, engineers, ar- 
chitects and artists. All the most 


commonly used symbols—circle, hex, 

delta and square—have been incor- 

porated in the new template. 
Pocket sized for convenience; 





3-5/16 in. by 5 in. with rounded cor- 
ners. Scaled from 1/16 in. up to 1 
in. Printing is on negative side to 
prevent wearing off. Made from 0.030 
mathematical - quality plastic. Tem- 
plate cutouts are precision cut with 
allowance for pencil point. List price 
$1.00. 


Versatile Tool. whiri- 

wind Spinners are among the 
most versatile, handy tools ever de- 
veloped. They are said to do a per- 
fect job of sanding, grinding, bur- 
nishing, polishing, buffing, wire 
brushing and glass beveling. They 
are announced by Holt Mfg. Co. 





Whirlwind Spinners come in two 
sizes—No. 222, medium duty; No. 
223 heavy duty. They are adaptable 
for use with either 7-in. or 9-in. spe 
cial Flexholt reinforced sanding disc 
pads. 

Side handle is detachable to per- 
mit either left or right handed opera- 
tion. Rugged, cut gears, give long 
life and stamina. Thumb operated 
switch. Weight, 14 lb, length, not 
including pads, 18 in. No load speed; 
4,500 rpm. Both models come equip 
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o = Process piping . . . power plant . . . heating system. 
=a Whatever your needs in piping equipment, you can fill 
of 24 them from the complete Crane line. One order covers 
der is everything—valves, fittings, pipe, accessories, including 
» with shop-fabricated piping assemblies. One order gives 
Vveral] you dependable quality in every single item. 
. = By standardizing on Crane, you'll simplify any piping 
than iob all th hrough. From desi 
job all the way through. From design to erection to 
maintenance, piping installations move swiftly and 
ate smoothly—the result of this 3-way advantage: 
: ONE SOURCE OF SUPPLY offers the world’s most 
> tem- complete selection of steel, iron, brass, and 
isabil- alloy piping materials for all applications. 
'S, ar- ONE RESPONSIBILITY for piping materials helps 
most you to get the best installation and to avoid 
»» hex, needless delays on jobs. 
incor- ’ 
OUTSTANDING QUALITY in every item assures 
ence; uniformly dependable performance from every 
part of piping systems. 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 
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(Right) GOOD START FOR standardization pro- 
grams—Crane Standard Iron Body Wedge Gate & 
Valves. Choose from a complete line for steam 
pressures up to 125 pounds; for water, oil, or gas, 
up to 200 pounds. Non-rising stem and outside 
screw and yoke patterns with screwed or 
flanged ends, brass trimmed or all- 
iron. In all sizes 2-in. and larger. 
There’s no better valve made in this 
| class, nor better suited for more serv- 
ices. See your Crane Catalog, pages 
| 101-106. 
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with 25 ft of three wire cable with 
plug. A sanding disc wrench is also 
included. A suspension ring is pro- 
vided to help reduce fatigue on long 
jobs. Model No. 222 powered with 
¥ hp universal motor. Model No. 223, 
with % hp universal 115 v motor. 


Plug Valve. A new, quick- 
opening high pressure fluid 
control valve, known as the “LJS 
Plug Valve” is now in production at 
Johnson Foundry and Machine Co. 
LJS valves feature a straight, non- 
tapered plug that requires no lubri- 
cation and is suspended top and bot- 
tom on sealed ball bearings which 
take the thrust radially. This plug is 
the only moving part. A quarter turn 
opens and closes valve at high pres- 
sures and temperatures, requiring 
very little torque. 
“Floating” seats of hardened steel 
are ground and lapped for a preci- 





sion fit with plug for perfect seal at 
each port. Plug does not touch body 
at any point, keeping friction to a 
minimum. Behind each seat, an ex- 
pansion gland forces seat tightly 
against plug with just enough “give” 
to prevent plug from ever siezing or 
sticking. These glands are held in 
place by replaceable steel retainer 
sleeves. At no time does fluid ever 
come in contact with valve body; 
wear can only result from longitudi- 
nal flow of fluids. All wearable parts 
(plug, seats, glands, sleeves) may be 
replaced right on the job without use 
of special] tools. 

Straight line flow offers no restric- 
tions, creates no turbulence and ef- 
fectively resists corrosion, heat, abra- 
sion and product contamination. 
Flange and screw type plug valves 
are available in ferrous, non-ferrous 
and special metals for every type of 
industrial use. 


K Heating, Drainage 


System. The Fred H. Schaub 
Engineering Co. announces the de- 
velopment of its new Quik-Temp 
Heating and Drainage System for 
steam heated equipment. 

Illustration shows standard 8 in. 
x 48 in. Quik-Temp Accumulator de- 
signed to handle drainage from as 
many as 12 machines or units with 
total steam consumption to 30 hp. It 
is built for working pressures up to 
150 lb. While larger units with 
greater capacity can be built, the 
smaller standard size is predomi- 
nantly used as it lends itself to con- 
venient departmental installation. 

The main purpose of the system is 
to provide quicker heating of equip- 
ment and higher sustained operating 
temperatures at any given steam 
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pressure. Large diameter non-clog- 
ging units are installed in the return 
lines in place of conventional steam 
traps. It is also claimed that the sys- 
tem saves fuel by reducing flash 
steam loss at the end of the return 
circuit; this is made possible by 





maintaining a constant liquid seal of 
water over the main condensation 
discharge port near the bottom of 
the accumulator, preventing any live 
steam passage. 

Based on results obtained from 
initial installations, the manufacturer 
offers the system to all users of 
steam heated process equipment to 
which it may be applied with a guar- 
anty of 10 per cent minimum in- 
crease in production potential. 

Cost of complete equipment for a 
single installation usually is less than 
$500.00. Temporary bulletin No, 
252-A, describing the function and 
application of the system, is available 
from the manufacturer. 


L New Type Multi- 
Breaker. A new 1 and 2- 

pole Multi-breaker, ideally suited for 
serving lighting appliance and small 
motor circuits in offices, factories, 
and farms, has been introduced by 
the Square D Switch and Panel Div. 
This new Multi-breaker features 
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a_thermal-(coilless) magnetic trip 
which provides instant tripping on 
short circuits but which holds on 
harmless overloads. The magnetic 
trip functions in 1/50 to 1/100 of a 
second, even on minor short circuits, 
This magnetic trip feature is com- 
bined with a thermal bi-metal ele. 
ment which provides time-delayed 
tripping on moderate overloads. 
These new breakers are furnished 
in 1947 N.E.C. ratings of 15, 20 and 
30 amp—120/240 v a-c, flush or sur. 
face types. With groundable insu- 
lated neutral, they are Underwriters’ 
approved as service entrance equip- 
ment as well as for general use on 
lighting and appliance circuits. 


M Centrifugal Pump. 


A new centrifugal pump pro- 
duced from corrosion-resisting alu- 
minum bronze is the latest product 
of Ampco Metal, Inc. These pumps 
are suitable for handling acids, salts, 
alkalis etc. where corrosive elements 
are involved. 





First models to come from the pro- 
duction line are the 1% in. x 1% in, 
2 in. x 1% in. and 2% in. x 2 in. 
sizes with others to be announced 
later. Capacities of the new pumps 
range up to 240 gpm and the heads 
to 170 ft. 


The new pumps are single stage, 
closed impeller models. All liquid 
passages are streamlined for max- 
imum efficiency, quiet operation, and 
minimum wear. Impellers are fac- 
tory machined to develop specific 
ratings. Bearing thrusts are relieved 
by hydraulic balance. 

The complete series of pumps are 
available in two types: Close coupled 
and pedestal. The pedestal type 
pump enables user to connect to any 
choice drive—electric motor, turbine, 
or gas engine. 


Solenoid Contactors. 
Ward Leonard Electric Co. an- 
nounces the development of their 
new Bulletin 4451 Size 1 A.C. Sole- 
noid Contactors. These  solenoid- 
operated control devices are designed 
for use as main line, reversing or 
accelerating contactors on a-c motor 
controllers for machine tools, air- 
conditioning equipment, pumps, com- 
pressors, etc. They are also suitable 
for remote control of heater loads 
and tungsten or infra-red lamp loads. 
Outstanding features include: Com- 
plete accessibility of all parts, com- 
pact unit construction, rapid consis- 
tent operation, high arc interruption 
capacity, long trouble-free operating 
life and simplified installation and 
inspection. 
The solenoid contactors are equipped 
with double break  silver-to-silver 
contacts. To eliminate threaded oF 
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One ) basic change ULE 


REVOLUTIONIZED 
1EOLITE WATER 
SOFTENING 


Most plants need 
more soft water— 


Too often the use of soft water 
begins and ends in the boiler 
room. But the extra amount of 
soft water that costs so little 
more in the big-output Elgin 
“Double-Check” Softener per- 
mits many uses of soft water 
that are highly profitable 
through cutting labor costs, im- 
proving processes and reducing 
maintenance costs. Throughout 
the hot water system, zero-soft 
water eliminates scale and lime 
deposits in tanks, heaters and 
piping, cutting plumbing costs. 
In all plant cleaning operations 
it does a better, faster job with 
a big saving of soap and clean- 
ing compounds. In many plant 
processes Elgin “zero-soft” wa- 
ter improves the quality of fin- 
ished products and where jack- 
eted equipment is involved it 
increases operating efficiency 
and cuts maintenance cost. 


Where corrosion is a prob- 
lem, Elgin anti-corrosion treat- 
ment gives complete protection. 

* Your present softener, re- 
gardiess of make, can be mod- 
ernized by Elgin to incorporate 
the features and advantages of 
the Elgin "Double-Check" Sof- 
_ The new bulletin explains 

s. 





Elgin alone 
has the 


Here's what the new Elgin means to you- 


When we say the Elgin ‘“Double-Check”* method has revolutionized the zeo- 
lite water softener, we simply state a fact that is confirmed by more than 3,000 
of these softeners now in service. Users acclaim it; operating records confirm 
it! Here briefly is what the ““Double-Check” Softener means to you: 


( 1) Up to 44 % more soft water: By preventing escape of zeolite, the 
“Double-Check” manifold system permits utilizing a 
zeolite bed far deeper in proportion to the size of the 
softener. Likewise, by preventing escape of zeolite, a 

ome | «Gane higher back-washing rate is made possible. The zeolite 

SOFTENER SAME size is kept clean and active, thus more zero-soft water is 

produced per pound of salt. For example, a 48” x 72” Elgin, softening ten- 

grain water, delivered 21,000 gallons more soft water per regeneration than 

a conventional softener of identical size. 


(2) Costs less—to buy, operate, maintain. Based on gallons delivered the 
initial cost of the Elgin is lower. The ‘“Double-Check” distribut- 
ing and collecting system means less regenerating salt and wash 
water. Elgin quality means longer life; lower maintenance. 


(3) Requires less space. The diagram tells it. This is 


ELGIN ORDINARY 
SOFTENER SOFTENER 


often a vital consideration. 


New bulletin tells the convincing 
Double-Check” story. State whether 
you want the general power plant, 
laundry or hospital edition. . 


ELGIN SOFTENER CORPORATION 





SCFTEMERS * FILTERS * WATER TREATMENT * BOILER WATER CONDITIONING 
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riveted joints in the current path, 
the solid silver contacts are silver 
brazed directly to line and load con- 
nection terminals. 

Available with up to four main 
poles, these newly designed con- 





tactors have maximum ratings of 744 
hp, 440-550 v on 3 phase, 60 cycle 
circuits. Standard operating coils are 
obtainable for 110, 220, 440 and 550 v 
operation on frequencies of 25, 50, 
and 60 cycles. 


0 Cenerete Improver. 

Greatly improved concrete, plas- 
ter, and lime-free mortar can now be 
obtained by the addition of Portite, 
a safe, easy-to-use liquid that comes 
ready to add to the mix. As little as 
% pint per bag of cement provides 
more easily workable concrete with 
less water (reduced in some cases by 
as much as 35 per cent). Other ad- 
vantages provided by Portite include 
reduced shrinkage, with less need 
for expansion joints, elimination of 
segregation and dusting. Less time 
is needed for placing and finishing 
Portite-improved concrete, and it 
provides unusually high strength and 
adhesive qualities. 


Where required, the concrete can 
be made absolutely water-tight after 
an unusually short curing time by 
the addition of % pint of Portite per 
bag of cement. When used in mor- 
tar, it eliminates the need for lime 
and produces strong, waterproof 
joints with greatly reduced efflo- 
rescence. In cement plaster, finishes, 
and stucco, Portite provides water- 
proof, non-dusting surfaces. It is non- 
contaminating, non-irritating, and 
non-toxic. Has been under test and 
in successful use for over 5 years on 
various types of construction in a 
restricted Eastern locality. Offered 
by Hopper Products, Inc. 


Pp Intake Cleaner- 


Silencer. Development of a 
new intake air cleaner-silencer for 
use on internal combustion engines, 
compressors, or blowers has _ just 
been announced by Burgess-Manning 
Co. Designated as Series ICS, these 
units are available in pipe sizes from 
3%4 in. to 6 in. 

It is pointed out that design of 
these new units is completely differ- 
ent from similar units previously 
available. The nonferrous filter ele- 
ment is quickly removable for clean- 
ing or replacement without the 


necessity for taking off screws or cov- 
ers. Sturdy, foolproof snaps secure it 
in place and are quickly released 
when filter removal is necessary. The 
snaps are attached to the heavy steel 
body of the unit to prevent loss. 


The body of the Series ICS Cleaner- 
Silencer contains a scientifically de- 
signed surge chamber to smooth the 
flow of intake air and remove noisy 
pulsation. Actual performance tests 
show that intake noise is effectively 
reduced below the general noise 
level. 

Series ICS Cleaner-Silencers can 
be installed indoors in any position 





—horizontal or vertical—without loss 
of efficiency. When necessary to in- 
stall one out-of-doors, the filter 
should be down to shed rain and 
snow. 


Serew Anchor. This 
plastic expanding screw anchor 
was announced recently by Holub In- 
dustries, Inc. It is designed for use 
with standard wood and lag screws 
in any material from plaster, con- 
crete and brick to bakelite, glass and 
rubber. 
The features, as listed by the man- 
ufacturers are: extremely high hold- 








ing power as shown by tests con- 
ducted by Pittsburgh Testing Labora- 
tory; resistant to water, weather and 
acids; resistant to age and corrosion, 
will not rot; inexpensive; tough ma- 
terial with high impact strength; 
good electrical characteristics; easily 
cut to any required length; no spe- 
cial tools needed to use the anchors. 

The anchors are available in 7 sizes 





for use with from Number 5 to Num- 


ber 20 wood screws and up to 5/16 
in. lag screw. 


c Packaged Generators, 

This new “Packaged” Gener. 
ator announced by Electric Machinery 
Mfg. Co. for use in engine-generator 
sets is a compact, factory-assembled 
unit including revolving-field gener- 
ator, direct-connected exciter, auto- 
matic voltage regulating circuit, me- 
ters, and selector switch for pre- 
setting voltage. The only external 
connections needed are leads to a 
generator switch. 

The built-in automatic voltage reg. 
ulating circuit has no moving parts 
and requires no maintenance; it is 
permanently connected and factory- 
adjusted to hold terminal voltage 
within 2 per cent of the voltage se. 
lected, at any load or power factor 
within the generator rating. 

Popular 60-cycle ratings at stand- 
ard voltages and 0.8 pf include: 18,7 





kva, 25 kva, 31.3 kva at 1200 rpm 
and 25 kva, 31.3 kva, 37.5 kva at 
1800 rpm. 

The principle of electrical reso- 
nance, long used for needle-sharp 
tuning of radios, is used to hold con- 
stant voltage. Operation of the cir- 
cuit, detailed in Publication No. 186, 
is available. 


Grinder. A new offhand or 
freehand grinder featuring indi- 
vidual arbor mounted wheels and a 
triple speed selection is announced by 
the Corlett-Turner Co. It has been 
especially designed for the multitude 
of small tool grinding jobs, and every 
consideration has been given to mak- 
ing possible increased grinding effi- 
ciency. 
Each grinding wheel is mounted on 
a ground tapered arbor which fits 
into a hardened and ground socket in 
the spindle. The mounted wheel can 
be changed in a matter of seconds 
and no tool of any kind is needed to 
make this change. A slight wrist mo- 
tion on the end bells of the grinder 
head releases the wheel arbor and 
the reverse motion instantly locks it 
in place. This rapid change feature 
eliminates the conventional task of 
changing wheels and consequently 
there is more assurance that the right 
wheel will be used. Wheel dressing 8 
also reduced to an absolute minimum 
since regardless of the frequency 0 
changing, the mounted wheel will run 
as true as it was when previously in 
use. 
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ive Your Boilers a Break! 


End Safety Valve Troubles by Installing | 
@ FOSTER 38-SV Safety Valves with these | 
5 GUARANTEED ADVANTAGES: 





1 Built to Stay on the Job-—the Foster 38-SV is the SAFETY 
valve that is built to pop without causing boiler outages. On acceler- 
ated tests in an Eastern Utility, one of these valves has been popped | 
every day for more than 6 years. It has had only routine maintenance, 
and yet it pops consistently at set pressure, and does not leak. In the 
Chief Engineer's own words—this is the equivalent of at least 40 years’ 
normal service. 


2 Accurate Popping —Once set at the desired popping point, 
the Foster 38-SV pops on the button for each successive pop. For 
instance, in another Utility installation, the 38-SV under test was set 
for 600 Ib. and popped 50 times in quick succession. The first pop was 
at 600 Ib. and the 50th pop was at 595 lb. In spite of the heat of this 
abnotmal operation, the Foster 38-SV was thrown off less than 1%. 
After a short cooling period, it again popped at 600 |b. That's test 
gauge accuracy! 


3 Minimum Blow-down-foster 38-SV's are adjustable so 
they can be set to reseat when pressure has dropped as little as 1% 
below the popping point. In this same test the 38-SV, on its first pop, 
reseated at 594 Ib. for a 6 lb. or 1% blow-down. On the 50th pop, it 
reseated at 589 Ib. which is also 6 lb. or 1%. After each pop, it reseated 
positively with no chattering or leakage. Only over-pressure up the 
stack—no useful steam wasted. 


4 High Relief Capacify-—Foster 38-SV's have larger bore 
because they can handle larger volume of steam and still control blow- 
down. Depending on operating conditions, they may give more than 
twice the capacity of other makes, as in the case of 5 Foster 38-SV's 
required to replace 12 "conventional" safety valves of the same nom- 
inal size. Fewer valves to buy—fewer valves to service. 





5 Low Mainfenance—Ho: or cold, the piston in the 38-SV fits | 
loosely and cannot stick, and yet no steam reaches the spring. The 





Vednads of thine 38.SV Safety Valves are giving spring stays cool enough to touch, even while the valve is popping— | 
i cainmense te tmpectent tnsteliatlons. Te which means longer spring life. Disc and seat expand at the same 
2\4" superheater unloading valve operates at 1450 rate during heating-cooling cycles—there is no drag to destroy seating 
lb. 950° total temp. Others are in service up to surfaces. Simmering and chattering have been eliminated as a source 


2575 Ib. at 1000° F. of destruction. Discs will not warp or crack. When routine inspection 


and maintenance are indicated, complete loading assembly lifts out 
without disturbing the spring setting. 


2 





enable this valve to outperform any other safety valve, get in 
touch with your Foster Representative or with us direct. 


FOSTER ENGINEERING 


MESSURE REGULATORS... RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND C KW y? QA Wl >i 
CHECK VALVES... ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... ] | 


e For full details on the design and construction features that 





WMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
NGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 111 MONROE STREET - NEWARK, N. J. 
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Proper spindle speed is essential to 
correct grinding practice. The new 
Corlett-Turner G3 grinder incorpo- 
rates a three speed pully arrangement 
which permits the selection of the 
right spindle speed for any vitrified 
wheel from 1 in. to 4 in. in diameter. 
A simple hand lever permits a quick 
adjustment of the belt to the required 
position. Another important feature 
in this respect is the ease of changing 
belts. This can be accomplished very 
quickly as it is unnecessary to remove 
the spindle or the bearings. 

Apart from its primary use as a 
grinder the G3 is especially adaptable 
for deburring operations, polishing, 
buffing and many other applications 





requiring the use of a high speed 
spindle. In addition to a selection of 
vitrified wheels mounted individually 
on tapered arbors, a collet type arbor 
is also included as standard equip- 
ment. The collet has a capacity of 
% in. and widely increases the range 
of usefulness of this machine. All 
types of mounted wheels and tools 
such as rotary files, drills, counter- 
sinks, etc., can be used on this high 
speed precision spindle. 

The lighting fixture is equipped 
with safety glass and has been custom 
built to provide the maximum amount 
of light in the working area. The steel 
tubing arm keeps the light rigidly in 
place, but ball type knuckles at the 
base and head of the tube allow it to 
be easily moved to any position de- 
sired. The tool rest is also instantly 
adjustable. The machine is precision 
built throughout. The spindle, which is 
hardened and ground, is powered by a 
144 hp motor and the entire unit, which 
has been ruggedly constructed, has a 
smart and neat appearance. 


T Close-Coupled Pumps. 
Goulds Pumps, Inc. has an- 
nounced a new line of ‘“Close-Cupld’’ 
centrifugal pumps which, the manu- 
facturer says, include many special 
features to improve pumping effi- 
ciency, increase service life and sim- 
plify maintenance. Pump and motor 
are combined on a single, compact as- 
sembly ready to install and operate in 
any position except vertically with 
motor below pump. A single shaft 
assures perfect and maintained aline- 
ment with freedom from vibration, it 
is pointed out. 
One of the new features is a ma- 
chined stuffing box which permits the 
use either of a die-formed, semi- 
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metallic packing with lantern type 
liquid seal ring or a mechanical seal. 
The use of semi-metallic packing 
marks a departure in standard pump 
construction and does much to mini- 
mize leakage. 

A full length shaft sleeve protects 
the main motor and pump shaft 
against liquid damage, thus maintain- 
ing it in perfect condition throughout 
the life of the unit. When necessary, 
sleeve can be removed easily. A pro- 
vision is made for the expansion and 
contraction of the sleeve to prevent 
buckling and distortion. 

These pumps are designed for al- 
most any service. Available in 17 
sizes with capacities up to 2000 gpm 
and heads up to 400 ft depending on 
capacities. Bulletin 710-1, containing 
complete specifications (with ASTM 
designations), full efficiency and 
horse power ratings of each size, and 
coniplete dimensions for making lay- 
outs, is available. 


U Motor Control. The new 

Westinghouse magnetic Farm- 
starter for single phase motors is 
designed for farm applications and is 
intended for across-the-line motor 
starting service. Two Farmstarter 
models are available with either 
built-in pushbutton of selector switch 
control station. The former provides 
protection against unexpected re- 
starting following a power outage, 
the latter automatic control by means 
of time clock, pressure switch, etc., 
and automatic restarting after power 
outage. 

Three sizes are available to handle 
all single phase farm applications. 
These are: 3, 5 and 7% hp Farm- 
starters for 230 v service. The 3 and 
5 hp size have dual voltage coils and 
will handle a 1% and a 3 hp motor 
respectively when connected for 115 v 
service. Special features are: De-ion 
arc quencher to assure longer contact 
life; solid silver contacts that never 
need dressing or filing; solderless 
connectors will handle up to No. 4 
stranded copper wire; and bi-metallic 
overload relay that requires no re- 
placement parts to restore service 
after overload. Remote control is 
possible with a separately mounted 
pushbutton or snap switch. 

The finish of the heavy gage sheet 
metal cabinet is rust and corrosion- 
resistant. There is‘ample wiring space 
with the mechanism in the box. Ter- 
minals are clearly identified and a 
simplified connection diagram is pro- 
vided. 


Vv Explosion Tested Line- 


starter. A new explosion 
tested linestarter incorporating many 
improvements, a few of which are: 
rugged d-c magnetic contactor with 
knife edge bearings; packing glands 
that can be bolted in place permitting 
the assembly of conduit and gland 
away from the starter and then bolt- 
ing the assembled unit to the starter; 
a hand hole in the cover to facilitate 
replacing fuses or heaters; an over- 
load relay that can be arranged for 
either manual or automatic resetting; 
and, a smaller enclosure is available 
from Westinghouse Electric Corp. It 
is for use with d-c motors up to 5 hp 
on circuits of 80, 115, 230 and 550 v 
which may be safely started by con- 
necting directly to the line. 
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These linestarters have passed all 
the tests of the U. S. Bureau of Mines 
for “Explosion Tested” equipment 
and may be used on “Permissible” 
machines when applied in accordance 
with Bureau of Mines regulations, 


The contactor is equipped with 
magnetic blowouts that quickly rup- 
ture the arc and minimize burning of 
contact tips. A heavy spring provides 
quick break action. Overload protec. 
tion is provided by an inverse time 
limit thermal overload relay that per- 
mits moderate overloads but acts in- 
stantaneously if load is sufficient to 
damage the motor. It can be had for 
either automatic or manual reset, 





0g 
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Short circuit protection is provided by 
a fuse of such rating that it will not 
break the circuit on ordinary overload 
or the starting inrush current. 


All operating mechanism is en- 
closed in a welded cabinet of heavy 
steel plates. A wide internal flange 
at the front provides for the cover 
which is held in place by 14 bolts. 
Pushbutton and reset button are 
mounted in the cover. Pushbutton 
may be located remotely if desired. 
W Liquid Pump. The deve- 

opment and production of a 
“Twin-Line”’ High Pressure Liquid 
Pump, offering great flexibility in 
handling a variety of liquids at vol- 
umes up to 64,000 bbl per day and 
pressures up to 2000 psi, was an- 
nounced by The Cooper-Bessemer 
Corp. 

This new development is suited to 
a number of high-pressure liquid 
services. Among the many applica- 
tions are, oil pipe lines; pressure 
maintenance by water injection 
oil production, and for water flood- 
ing; lean oil pumping in absorption 
plants; hot and cold oil charging 
service in oil refining; de-sc 
service in steel mills; de-barking logs 
in the wood pulp industry; and high- 
pressure boiler feeding. 


The design offers a comparatively 
large volume output and a great Ie 
duction in overall weight and spatt 
through the application of high rote 
tive speeds to opposed, short-strok 
displacement plungers. The pumps 
normal speed of 400 rpm permits the 
economical use of a direct-connet 
prime mover in many _ installations 
eliminating gear or belt speed reduc: 
tion. 
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Read the Reports 
on Performance! 


Sometimes it’s easier to promise results than to 
produce them. But COPES Flowmatic Feed Water 
Control has a happy habit of making good on every 
promise. Close stabilization of the boiler water level 
means greater safety. Feed input geared to steam 
output means greater efficiency. Day-by-day de- 
pendability with only routine attention and care 
means greater surety of correct boiler operation. 

These facts stand out in the reports received week 
after week from the steadily-growing list of users. 
An authorized performance report describes in detail 
each installation pictured on this page. Write for the 
one most closely related to your own operating 
conditions. You'll profit from reading the interesting 
data presented. 


NORTHERN EQUIPMENT COMPANY 
1272 GROVE DRIVE, ERIE, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves, 
liquid Level Controls, Reducing Valves and Desuperheaters 
BRANCH PLANTS: Canada, England, France, Austria 


Representatives Everywhere 








Direct-operated Flowmatics control 
water level on forge plant 120-psi 


B & W boilers. See Bulletin 459 









PUMP GOVERNORS 


In most installations, especially where the 
load conditions do not warrant COPES 
Flowmatic control, good feed water regula- 
tion should begin at the boiler feed pumps. 
Dependable excess water pressure con- 
trol for your feed system, no matter how 
simple or how demanding your needs, can 
be provided by COPES engineers. Write 
—outlining your operating conditions in 
detail—for their helpful recommendations. 

























Relay Flowmatic controls level for 875-psi, 450,000 
lb-per-hr C-E unit. Three plants in this utility system 
are discussed in illustrated 16-page Bulletin 469 
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Installed outdoors, direct-operated Flowmatic controls level for 
450-psi, 160,000-lb-per-hr Riley boiler carrying fluctuating power 
and process loads. Bulletin 413 tells the interesting story. 





Relay-operated Flowmatic control: 
675-psi Erie City unit in Eastern 


utility plant. See Bulletin 445 





BALANCED CONTROL VALVES 


Many plants have found real savings 
by paying a few dollars more for 
COPES Balanced Valves for control- 
ling make-up water to feed water 
heaters, level in open tanks, evap- 
orator flows and other uses. Control 
is more accurate with the scientifi- 
cally-balanced, practically-friction- 
less COPES. Rugged construction 
assures long service life. 























Meese: ‘ian 


& 
pee 
ss 






Six Yarway Impulse Steam Traps—doing 
a big job draining condensate from a 
battery of autoclaves used for experimen- 
tal extraction of tanning materials. They 
are typical of the two hundred Yarway 
Traps installed on a variety of steam 
equipment at the big Eastern Regional 
Research Laboratory of the United States 
Department of Agriculture. 


Why were Yarways selected for this im- 
portant work? For the same reason that 
over 525,000 Yarways have been bought 
in less than 10 years for use throughout 
all industry. They get steam equipment 
hotter, sooner... and keep it hot. 


In addition, maintenance is easy. There 
is only one moving part, a simple valve. 
Small size speeds installation . . . 0 
extra supports are needed. Yarways are 
good for all pressures without change 
of valve or seat. And finally, it often costs 
no more to install Yarway Impulse Traps 
than to repair older types. 


See your nearest Mill Supply dealer, or 
write for Bulletin T-1739. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 
Yarway Traps are also made and sold in Canada 
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WHAT LEADERS SAY 





The Engineering Profession 


HE 1946 survey of the engineer- 
ing profession, now being pub- 
lished in an E. J. C. Bulletin under the 
above title, will be a most valuable 
and interesting document to those in 
the profession. It furnishes up-to-the- 
minute economic-status data based on 
answers to questionnaires sent to 87,- 
000 professional engineers, all mem- 
bers of the six national engineering 
societies participating in the project. 
The report must be read in its en- 
tirety for an appreciation of the com- 
pleteness and clarity of the wealth 
of statistical information. 
A marked change occurred in the 
ratio between the earnings of the 


Table I. Percentage Distribution of the 
Engineering Profession in 1946 According 
to General Field of Employment 





Per cent 
ION CRMINOONE 565s ov ones calc vc cmeessc0 ee 
Mining and metallurgical engineers... 7.6 
Mechanical and industrial engineers. . .23.7 
eS eee 
Gras GNEIMNOCOTS. ..ccccccrecseccencs 9.8 
ON RE errr s rr 6.5 
Nonengineers Cet whatole @iales che iibieias ae 





older and the younger members of 
the engineering profession over the 
period 1939 to 1946. In 1939, private 
graduate employes with 35 to 39 
year’s experience earned a median 
salary of $550 a month, which is 
nearly 415 times greater than the 
median $127 a month for newcomers 
to the profession in that year. In 
1946 the corresponding difference in 
median salaries in this same group- 
ing was $629 to $232, a ratio of 2% 
to 1 as against 412 to 1 in 1939. 

The report also establishes clearly 
that graduate engineers earn more 
than nongraduate engineers at all ex- 
perience levels except for the first six 
years. Consistent with this is the 
fact that those with master’s degrees 
earn more than those with bachelor’s 
degrees, and graduates with the de- 
gree of doctor enjoy still higher earn- 
ings. 

Another significant development is 
that the monthly salary rates struc- 
ture of the engineering profession in 
1946, with overtime payments no 
longer a factor, was not only much 
higher than that of 1939, but also ex- 
ceeded the base-plus-overtime range 
of 1943. Further, this improved earn- 
Ings status in 1946 was common to 
engineers in all general fields of em- 
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By WILLIAM N. CAREY 


ployment, whether graduates or non- 
graduates and in both private and 
public engineering. 

Younger engineers reported the 
greatest relative increases. For new- 
comers to the profession in 1946 the 
improvement was of the order of 88 
per cent reflecting median monthly 
salary rates of $231 a month for 1946 
as against $128 a month in 1939. Men 
with 6, and 12 to 14 years’ experience 
received median rates in 1946 of $385 
a month or, respectively, 60 and 33 
per cent more than similarly expe- 
rienced engineers had received in 
1939. 

Interesting data are revealed in the 
report regarding the differenti 1 
which begins to assert itself between 
graduate engineers and nongraduates 
after the first 6 years of experience. 
During this period, as has been stated, 
the differential is negligible. At the 
9 to 11 years’ experience level in 1946. 
engineers with bachelor’s degrees re- 
ported earnings of $389 a month, 
whereas engineers with incomplete 
college courses or no college educa- 
tion reported, respectively, $363 and 
$374 a month. By contrast, while 
masters earned $409 a month, doctors 
earned as much as $466 a month. Sig- 
nificantly, at higher experience levels, 
the earnings’ advantage in favor of 
graduates becomes more and more 
pronounced. 

The report shows that the profes- 


Sion in 1946 was not a “closed shop”’ 


for graduates only. This is evidenced 
by the fact that 17 per cent of all 
engineers reporting included men who 
had incomplete college training or 
none at all. Bachelor’s degrees were 
held by 64: per cent, while 15 per 
cent reported graduation at the 


in Transition 





master’s level and 4 per cent were 
doctors. 

Really significant differences in en- 
gineers’ earnings begin to appear only 
beyond the 8 years’ experience span 
(i.e., 31 years of age). The extent of 
these differences, as might be ex- 
pected, depends largely on the gen- 
eral field of employment of the indi- 
vidual, educational qualifications, and 
occupational assignment. For exam- 
ple, in 1946, median base monthly 
salary rates ranged from $224 to $256 
a month among 10 groups of newcom- 
ers to the profession, 6 groups en- 
gaged as employees in private and 4 
in public engineering. By contrast, 
among the six private engineering 
groups the range in median rates 
earned by engineers in the 35 to 39 
years’ experience span was from $513 
a month for civil. engineers to $825 
a month for chemical engineers. Sec- 
ond in ranking order came mining- 
metallurgical engineers with $693 a 
month, followed by $650 a month for 
men in “other engineering fields,” 
electrical engineers with $604 a 
month, and $587 a month in the case 
of mechanical-industrial engineers. 
This steady progression in earning 
capacity with advancing years of ex- 
perience also is characterized by a 
persistent and substantial spread in 
earnings at every experience level. 
This spread becomes particularly ac- 
centuated in the upper 10 and 25 per 
cent earnings groups. 

The composition of the profession 
in 1946 by general field of employ- 
ment showed nearly 73 per cent about 
equally divided among civil,, elec- 
trical, and mechanical-industrial en- 
gineers. There were 10 per cent 

(Continued on page 113) 





Here is a brief summary of the comprehen- 
sive report on economic status of engineers 
now being issued by the Engineers Joint 
Council under the title The Engineering Pro- 
fession in Transition. It was referred to 
briefly in The Future Need for Engineers, 
November issue, page 71. Colonel Carey is 
chairman of the E. J. C. Committee on Sur- 
vey of the Engineering Profession. The au- 
thor of the report is Andrew Fraser, a con- 
sultant engaged by the committee. The proj- 
ect was begun in 1945. 

Of particular interest in this study, re- 
stricted for the first time to persons identi- 


fied through their membership in the six na- 
tional professional engineering societies as 
being qualified members of the profession, 
are the comparisons afforded for 1939, 1943, 
and 1946. 

Participating societies are: ASCE, AICE, 
AIM&ME, ASME, AIEE, which make up the 
Engineers Joint Council, and the National So- 
ciety of Professional Engineers, joining in the 
project by invitation of E. J. C. This sum- 
mary is taken from MECHANICAL ENGI- 
NEERING, September, 1947. The complete 
report, when published, will be available for 
general sale at $1. 
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Fig. 1. Aerial view of the new Chevrolet plant of General Motors at Flint 


New Boiler House for 
CHEVROLET at Flint 


Boiler house for the new Chevrolet assembly unit at Flint, Michigan, 
has four, spreader stoker fired boilers operating at 200 psi and 
generate 60,000 Ib of steam per hour each. Three steam driven 
and two synchronous motor driven air compressors are provided 


By F. BERGEY Mechanical Engineer, Albert Kahn Associated Architects and Engineers, Inc. 





OWARD the end of 1943 the 

Chevrolet Motor Division of the 
General Motors Corporation began 
laying plans for post-war expansion. 
They accordingly commissioned Al- 
bert Kahn Associated Architects and 
Engineers, Inc., to design a complete 
assembly unit for Chevrolet cars to 
be built at Flint, Michigan. This unit 
was to include the main assembly 
building, office building, garage, acet- 
ylene building, driveaway building, 
carloading building, pump house, and 
boiler house, together with test track, 
parking space, roadways for truck- 
ing, railway facilities, and the neces- 
sary electrical and mechanical serv- 
ices to make the entire project a 
complete unit. The following descrip- 
tion has to do only with the boiler 
house. 


In designing a boiler house for such 
an industrial project the usual pro- 
cedure involves the determination of 
requirements for the major pieces of 
equipment, preparation of specifica- 
tions, procurement and tabulation of 
bids, awarding of contracts, checking 
of preliminary shop drawings, and 
then delineation of the many diverse 
items on paper to obtain the desired 
result. This is so for the reason that 
the equipment to be housed is spe- 
cialized and much more costly than 
the building. 

Design procedure for the Chevrolet 
Flint boiler house did not follow this 
pattern due to wartime restrictions 
on the purchase of equipment. In or- 
der to save time in the long run, 
complete plans and_= specifications 
for the building trades, mechanical 


trades and electrical trades were pre- 
pared, predicated on the assumption 
that certain types and manufacture 
of the major pieces of equipment 
would eventually be purchased. 
From drawings available in the 
Architect’s files of previous designs, 
equipment suitable (with slight modi- 
fications) to the needs of the new 
project was selected in conjunction 
with the Chevrolet engineering staff. 
The boiler house was then designed 
around the chosen equipment and 
complete plans and specifications pre- 
pared against the day when work 
could be started. : 
In 1945 governmental regulations 
were modified to such an extent that 
Chevrolet felt justified in starting the 
work. Contracts were let for all the 
buildings but, as far as the boiler 
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Fig. 2. Cross section through the boiler 
house showing the ash handling equip- 
ment and the air compressor room 


house was concerned, availability and 
price differentials combined to make 
it desirable to buy equipment other 
than that originally contemplated. 
This turn of events made it necessary 
to redraw the piping and equipment 
drawings and make the necessary 
modifications to the electrical, struc- 
tural, and architectural designs. To 
avoid unnecessary delay in getting 
materials in a tight market for con- 
struction items it was decided to 
make as few changes as possible to 
the building design. This resulted in 
some slightly cramped spots and 
other spots with ample space. 

As finally evolved the boiler house 
contains four stoker fired, four drum, 
Stirling type, water tube boilers of 
225 psig design pressure to operate 
at 200 psig pressure and each to gen- 
erate 60,000 lb of steam per hour 
continuously with higher two-hour 
peak loads. The stokers are motor 
driven spreader type with forward 
traveling grates having front ash 
discharge. 

The rate of combustion, the fuel- 
air ratio for each boiler, and the fur- 
nace pressure are pneumatically con- 
trolled from a central control panel 
to automatically maintain operating 
pressure at 200 psig. 

Ashes fall into suspended dust 
tight ash hoppers from which they 
are removed at intervals in a dry 
condition to an outside elevated cy- 
lindrical ash storage tank by means 
of a steam actuated pneumatic ash 
conveyor. Ashes are discharged from 
the storage tank through a regulated 
water fed revolving drum and suita- 
ble spouts to trucks or railway cars. 

Air for combustion is drawn through 
large roof ventilators and/or venti- 
lating sections in the windows. Each 
boiler is supplied with air by a motor 
driven 1750 rpm forced draft fan ca- 
pable of delivering 26,000 cfm at 70F 
against a static pressure of 4 in. of 
water. These fans are conveniently 
located on the operating floor at the 
rear of each boiler and discharge 
through the floor to windboxes under 
the stokers. 

Overfire air for turbulence in the 
furnace is furnished to each boiler by 
motor driven centrifugal blowers 
each capable of delivering 1900 cfm 
at 70 F and 8 ounce pressure. In 
addition to furnishing overfire air 
these blowers are utilized to return 
Cinders from the last pass of the 
boilers to the furnaces. 

After leaving each boiler the prod- 
ucts of combustion are passed through 
a tubular type dust collector before 
entering the induced draft fan and 
Passing out a short flared steel stack. 


Fig. 3. Plan of the boiler house. Three 
steam driven compressors and two motor 

ven compressors are installed with space 
for a third motor driven unit for future use 
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CHEMICAL TANK 





Each induced draft fan can handle 
107,000 lb per hour of flue gas at 
700 F. Fly ash collected in the dust 
collectors is removed periodically to 
the ash storage tank by pneumatic 
conveyor. 

Available water at the Flint site is 
of such hardness and chemical com- 
position as to require treatment by a 
hot process lime and soda softener 
with filtering equipment. Internal 
feed treatment is handled by individ- 
ual motor driven plunger pumps. 
Provision was made in the basement 
for storing chemicals and for testing 
water. The softening and reaction 
tank was placed above the operating 
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floor with water level such as to 
overcome filter and piping head losses 
and still provide the necessary posi- 
tive head at the boiler feed pump 
suction nozzles which are just above 
the operating floor. 

The softening system was designed 
to treat 8000 gallons per hour of city 
water make-up, and heat and deae- 
rate a total of 200,000 lb per hour of 
make-up and condensate using ex- 
haust steam at 5 psig pressure. 

Total solids in the boiler water are 
controlled by means of a continuous 
blow-off system using a flash tank, 
and a heat exchanger to cool the 
blow-off and heat incoming make-up 
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water. Flashed steam at 5 psig pres- 
sure is used to heat feedwater. 

The 100 psig compressed air sys- 
tem includes intake piping and dry 
type filters, 3 steam driven horizontal 
two stage compressors of 1530 cfm 
free air capacity each, 2 similar mo- 
tor driven compressors of 1595 cfm 
each, 5 vertical after coolers, 5 out- 
door vertical air receivers, and the 
necessary piping, wiring and controls. 
The steam driven air compressors ex- 
haust at 35 psig pressure for use in 
the factory heating system and for 
feed-water heating after reduction to 
5 psig pressure. Each motor driven 
compressor is directly connected to a 
300 hp 277 rpm, 440 v, 3 phase, 60 
cycle, 80 per cent power factor syn- 
chronous motor. Excitation for the 
field coils at 125 v d-c is by individ- 
ual 7% hp 5 kw motor-generator 
sets. Cooling water for the com- 
pressed air system is circulated 
through the cylinder jackets, inter- 
coolers, and aftercoolers by two of 
three motor driven, close-coupled, 
centrifugal water pumps and then to 
a small induced draft cooling tower 
located at grade level. 

Since the stokers and fans are all 
motor driven it was felt desirable to 
provide a small Diesel-engine gen- 
erator set in the basement of the 
boiler house to provide sufficient 
power to operate one boiler and some 
emergency lighting in case of power 
failure. Equipment selected includes 
a 550 gallon Diesel fuel oil storage 
tank and a 200 kw generator driven 
by two 6 cylinder 1600 rpm Diesel 
engines geared together in parallel 
to develop 296 hp. 





ae en 


Fig. 4. A view of the 
boiltrs. Each of the 
four Wicks boilers js 
fired by a motor driven, 
American Engineering 
spreader type stoker 
with forward traveling 
grates having front ash 
discharge 





Fig. 5. One of the Buffalo Forge Co. induced draft fans. Each induced draft fan can 
handle 107,000 lb of flue gas per hour at 700 F 


Steam at 200 psig pressure at 35 
psig pressure, and compressed air at 
100 psig pressure are carried through 
a 7 ft 6 in. high by 8 ft 0 in. wide 
concrete tunnel about 480 ft long un- 
derground to the main assembly 
building for distribution by means of 
12 in. diameter pipe lines for each 
service. Condensate is pumped back 
through a 6 in. diameter pipe. 


Coal to feed the fires is put into 
a 700 ton overhead concrete lined 
bunker by a 60 ton per hour coal 
handling system. In addition to yard 
storage facilities this system includes 
track hopper, belt feeder, coal crusher 
with by-pass chute, bucket elevator, 
and over-bunker belt conveyor with 
self-propelled tripper. From the 
bunker, coal falls by gravity through 
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ront ash 
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through 


dust tight spouts to 4 extended feeder 
type enclosed coal scales and then 
through spouts to the stoker hoppers. 

For flexibility in meeting various 
Joad conditions two of the three boiler 
feed pumps are turbine driven with 
puilt in excess pressure regulators, 
and one is motor driven with an ex- 
cess pressure regulating valve in the 
pump discharge line. Each pump is 
a two stage horizontally split case 
centrifugal pump designed to pump 
220 gpm against a 575 ft discharge 
head with a 14 ft positive head on 
the pump suction. 


List of Boiler House Equipment 
at Chevrolet Plant 


1, Bollers—Wicks Boiler Co., Saginaw, 
Mich. 

7 Stokers—American Engineering Co., 
Philadelphia, Pa. 

3. Forced and Induced Draft Fans—Buf- 
falo Forge Co., Buffalo, N. Y. 

4, Water Conditioning Equipment—Grav- 
er Tank & Mfg. Co., Inc., East Chicago, 


nd. 

in Boiler Feed Pumps—American-Marsh 
Pumps, Inc., Battle Creek, Mich. 

6. Steam Driven Air Compres 

cago Pneumatic Tool 

7. Motor Driven Air °S 
gersoll-Rand Co., New York, N. Y. 


8. Air Filters—Dollinger Corp., Roches- 
ter, N. Y. 

9. Coal Handling System—Fairfield En- 
gineering Co., Marion, Ohio, and Richard- 
son Scale Co., Clifton, N. J. 

10. Ash Handling System—United Con- 
veyor Corp., Chicago, IIl. 

Dust Collectors—Western Precipita- 
tion Corp., Los Angeles, Calif. 

Combustion Controls and Metering 
Equipment — Republic Flow Meters Co., 
Chicago, Ill 

13. Emergency Diesel-Engine Generator 
Set—Detroit Diesel Engine Div., General 
Motors Corp., Detroit, Mich. 

14. Engine Exhaust Silencers — Maxim 
Silencer Co., Hartford, Conn. 

15. Synchronous Motors and Controller 
for Air Compressors — Electric Machinery 
Mfg. Co., Minneapolis, Minn. 

16. Soot Blowers — Vulcan Soot Blower 
Corp., Du Bois, Pa. 

17. Cooling Tower— Water Cooling 
Equipment Co., St. Louis, Mo. 

18. Boiler Feed Pump Turbines—D. E. 
Whiton Machine Co., New London, Conn. 

19. Continuous Blow - Off System and 
Back Pressure Valves — Cochrane Corp.. 
Philadelphia, Pa, 

20. Windboxes, Air Ducts and Hot Gas 
Ducts—Ingram Iron Works, Detroit, Mich. 

21. Feed Water Regulators — Northern 
Equipment Co., Erie, Pa. 

22. Expansion Joints—American District 
a £o.. North Tonawanda, N. Y. 

. ump Pumps — icago fe 
Chicago Ty p Chicago Pump Co., 
a Piping and Equipment Contractor— 
Miche Plumbing & Heating Co., Detroit, 


2 Electrical Contractor — John Miller 
lectric Co.. Detroit, Mich. 

26. General Contractor—J. A. Utley Co.. 
Royal Oak, Mich, 











Fig. 6. (Above) Rear view of the boilers 

showing the forced draft fans and under 

return system. The forced draft fans are 

motor driven and are each capable of de- 

livering 26,000 cfm at 70 F. They discharge 

through the floor to windboxes under the 
stokers 


Fig. 7. (Left) A view in the pipe tunnel. 
Steam at 200 psi, at 35 psi and compressed 
air at 100 psi is carried through a 7'2 by 
8 ft concrete tunnel about 480 ft long un- 
derground to the main assembly building 
by means of 12 in. pipes for each service 


Fig. 8. (Below) General view of the air 

compressor room. There are three steam 

driven compressors and two motor driven 

units. Note secondary switchgear in cen- 

ter background with enclosed leads pass- 
ing through window 
































Estimating Voltage Drops Causegy 








Metal clad switchgear to control incoming line, transformers and 


induction motors 


HEN A NEW MOTOR is to be 

purchased, the voltage drop 
caused by starting the motor should 
be considered. This article presents 
information for estimating the volt- 
age during disturbances caused by 
starting 3-phase induction and syn- 
chronous motors. Such estimates may 
be helpful in selection of the type of 
motor, the method of starting, or the 
required size of generators or power 
transformers. The estimated voltage 
values may be compared with the 
minimum allowable values for the 
system. 

The minimum allowable voltage 
should be known in advance. 

If light flicker is important, it will 
probably require the voltage to be 
held very close to normal. For in- 
frequent starting, dips of 5 per cent 
are usually permissible, but for re- 
peated starting, say every few min- 
utes, dips may have to be held to less 
than 3 per cent to avoid objection- 
able flicker. Dips of only 1 per cent 
may be troublesome if they occur 
every few seconds. Fluorescent lamps 
are not so much affected by small 


dips as incandescent lights. However, 
dips of more than 15 per cent may 
cause fluorescent lights to go out un- 
til voltage is restored to above 90 per 
cent. 

If light flicker is not important, 
and specially sensitive loads such as 
hospital x-ray machines are not in- 
volved, dips to as low as 75 per cent 
are often permissible. 

Below 75 per cent voltage, 1.0 pf 
synchronous motors, if fully loaded, 
are likely to pull out of step. If the 
voltage of a system falls below 70 
per cent voltage, fully loaded induc- 
tion motors may stall. Below 65 per 
cent contactors and undervoltage de- 
vices are likely to drop out, shutting 
down the loads they control. Below 
60 per cent voltage loaded 0.8 of syn- 
chronous motors may pull out, even 
if using switchgear-type control of 
the type shown in the photograph at 
the head of this article, which will 
not drop out, during motor starting. 
Lightly loaded motors, with control- 
lers having low drop out voltage, will 
remain running at voltages below 60 
per cent. 





The calculation of the voltage drop caused by the starting of an a-c motor 
is not a simple thing because it is tied in with a lot of factors that must be 
taken into account. The method of starting itself, for example, is important; 
how fast is the motor started? Is it accomplished by resistors, by reactors 
or by autotransformers? What about the generator supplying the power— 
what are its characteristics? What about the exciter; the rate at which the 
generator can maintain voltage under transient conditions depends upon the 
excitation system. Where do voltage regulators fit into the picture? What 
about power factor? These and many other factors have to be taken into 
consideration when an accurate determination of the voltage drop has to be 
made. Because of all this, it is with considerable satisfaction that we présent 
this article by Mr. Boice on the calculation of voltage drops. In this, and in 
a second part to follow, Mr. Boice describes methods for estimating the volt- 
age during disturbances caused by starting 3-phase induction and synchro- 
nous motors. It should be of interest to all operating engineers and electricians 





Part |. Minimum allowable voltage . . . Methods 
of starting . . . Generator voltage behavior . , , 
Excitation systems . 
voltage . 


. . Estimating generator 


. . Advantage of voltage regulators 
. . . Motor starting kva . 
Effect of starting power factor of motors involved 


. . Initial loads... 


By W. K. BOICE 


Industrial Power Division, 
General Electric Company, 


Schenectady, N. Y. 


A certain amount of voltage is re- 
quired to start a motor and accelerate 
it and its load. Momentary dips be- 
low this value will not prevent start- 
ing if the motor control does not trip 
out, and if voltage regulators can re- 
store the voltage to a value sufficient 
for starting. The voltage required to 
supply enough torque may be from 
20 per cent to 100 per cent, depend- 
ing upon the characteristics of the 
motor and its load. 


Methods of Starting 
The motor starting kva imposed on 
the power supply system, and the 
available motor torque, are greatly 
affected by the method of starting 
used. Table I gives a comparison of 
several common starting methods. 


Full Voltage Starting 

This method provides the most 
torque but causes the greatest load 
to be applied to the system. The load 
applied equals (at motor rated volt- 
age), the full-voltage starting kva of 
the motor. Full-voltage is the least 
expensive method of starting. 


Reactor Starting 

With this method, a reactor is con- 
nected in series with the motor, and 
is shorted out when the motor ap- 
proaches full speed. A reactor starter 
reduces the line current in propor- 
tion to the tap used. For example, 
with a 50 per cent tap the current is 
cut in half. The torque is reduced by 
the square of the tap used. Hence the 
torque is reduced more rapidly than 
the line current. Reactor starting Is 
quite commonly used for large motor- 
generator sets. 


Resistor Starting 
Resistor starting is similar to re 
actor starting, except that a resistor 
is used in series with the motor, 1- 
stead of a reactor. The torque avail- 
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iS ' 
egy Starting A-C Motors 
— 0 alti : FINAL 
‘RESTORED Pd VOLTAGE 
— 
Aethods Fig. 1. Typical Generator Voltage Behavior 8 Ld en sae ™~ 
mF ew Motor Starting Load — 100 Per Cent of <a var oe 
nerator Generator KVA ——s 
julators A—No initial load on generator + MINIMUM VOLTAGE 
ds B—50 per cent initial load on generator 
: oe N—No regulator 
nvolved 
. 
able for a given reduction in starting —— N 
current is the same as with a reactor. — 
The line voltage drop may be some- — 
what less due to the better power 
factor of a resistance starting load. 
Resistor starting seldom offers a 
cost advantage, except when several 
steps are required, to meet limita- 
tions established for the maximum 
e is re kva applied at any one step. 
celerate Autotransformer Starter 
tyro If an autotransformer starter is 
not trip used, the line current will be reduced 
can re- approximately as the square of the =< 
ifficient tap setting. For example, if an auto- t 2 3 3 4 5 
tired to transformer at a 50 per cent tap were oS TIME - SECONDS 
e from used, a motor starting load of 100 per 
depend- cent of the rating of a generator will 
of the be reduced to about 25 per cent. Table 
ae ee poking ing connected. That is, at the one- Figure 1 shows the behavior of the 
half winding tap, the current and voltage of a generator when an in- 
rent. The tap selected should always t ental lt panier an tn aaah. endl 
osed on be high enough to accelerate the mo- en eee a ” saosin nesinagllte desea vapeamalllae te ooa Sing 
aah tile tor to a speed at which the current one-half their full-winding values. synchronous motor is essentially sim- 
‘ . When it can be used, this method is__ ilar up to the time of pull-in. In the 
greatly will not be excessive after transfer to ften 1 tee the tot cane iticatentel.o dane cont 
stave the running connection. Autotrans- te? ess expensive than autotrans- case stra ro " : -voltage starter 
wage: former starting costs more than re- former starting, and also provides a is use , and the full-voltage starting 
. : smoother transfer to the running con-_ kva is about 100 per cent of the gen- 
nods. actor starting, but may be required : é : 
to provide adequate torque. If the nection. erator rating. It is assumed that the 
load torque is high at the time of Use of Wound-Rotor Motors a» PORE WHR on Gate 
e most transfer to the line, a high transient If a wound-rotor induction motor atic voltage regulator. 
st load inrush for a few cycles may occur at is used, the controller will hold the Curves A and B show the perform- 
the load this time even if the speed is high. starting kva to only about 150 per ance, with the regulator operating, 
ed volt- This is seldom sustained long enough cent of the motor hp rating, and this for initial loads on the generator of 
-kva of to cause troublesome voltage dip, but will have a high power factor. Con- zero and 50 per cent, respectively. 
1e least may, in some cases, cause tripping of sequently, practically any wound- The minimum voltage is about 70 per 
instantaneous overcurrent protection rotor motor which can be run from ent and is not affected much by the 
for the motor circuit. a power system can be started from _ initial load. This is typical with most 
it, and without much disturbance to initial loads which consist of a com- 
is con- Part Winding Starting the voltage. The cost of wound-rotor bination of lighting loads and par- 
for, and Some low-speed motors can be pro- motors and their control is, of course, tially loaded induction motors. 
‘tor ap- vided with taps for part-winding relatively high. For high accelerating The voltage regulator restores the 
> starter starting. In such cases, power is first torques, several steps may be re- voltage toward normal in about two 
propor- applied to a portion of the winding quired. seconds. At this time the motor is 
xample, and later the entire winding is con- 
rrent is nected to the line. This is sometimes 
uced by done in several steps, using increas- 3 
ance the ing proportions of the winding. This ee 
ly than may permit a generator voltage regu- meals eee 
rting is lator to restore voltage between steps. 
. motor- It also tends to make light flicker Fig. 2. Excitation EXCITER 
less noticeable, even if most of the Sy¥stem for A-C - FIELO 
drop is in the distribution system and Generator 
cannot be reduced by regulators. 
+ to re- When only part of the winding is GEN VOLTAGE 
resistor energized, the current and torque are REGULATOR EXCITER 
ytor, in- less than for full voltage starting. FIELD 
fe avail- They are both changed approximately RHEOSTAT 
M proportion of the amount of wind- 
December, 1947—POWER PLANT ENGINEERING—Chicago, III 77 

















usually still at low speed and draw- 
ing a high current. 

The initial load on the generator 
has an important effect on the value 
to which the voltage is restored by 
regulator action. This is illustrated 
by Curve B, for which the voltage is 
restored by the regulator to only 
about 85 per cent of normal. This 
restored voltage is the voltage avail- 
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able for breaking away and acceler- 
ating the motor. When the motor 
comes up to speed, its current be- 
comes much less, so that the regu- 
lator then restores the generator 
voltage to 100 per cent. The reason 
why the regulator usually cannot re- 
store the voltage to 100 per cent 
when a large motor is started on a 
heavily loaded generator, is that the 


Turbo-Generators 
(3600 rpm) 


High-Speed Genera- 
tors (1800-600 rpm) 


Low-Speed Genera- 
tors (Below 600 rpm) 


Fig. 3. Generator Minimum Voltage 


Initial load assumed constant-current type 


K=Performance factor (Fig. 5) 
N—With no voltage regulator 
E—With electronic exciter 


In shaded areas, with high initial loads, minimum voltage is the lower of the values 


from Fig. 4 and 6 


Generator reactances are taken to be as follows: 








Effective 








exciter maximum (ceiling) voltage 
limits the available generator excita- 
tion. 

Sometime it is necessary to calcu- 
late only the minimum voltage. In 
other cases, it is also necessary to 
calculate the restored voltage avail. 
able for breakaway and acceleration, 
Methods of estimating each of these 
voltages are included in this article. 

The minimum voltage is needed to 
determine whether under-voltage de. 
vices and contactors connected to the 
system will drop out, or running mo- 
tors stall, during the disturbance. The 
minimum voltage is also a determin. 
ing factor in light flicker. The re. 
stored voltage is necessary to esti- 
mate the torque available for starting 
the motor. 


Excitation System 

The excitation system is assumed 
to be of the type most commonly 
used for small and moderate-sized 
generators. This includes most ma- 
chines up to 25,000 kva, except some 
large slow-speed generators. 

The excitation system is illustrated 
by Fig. 2, and consists of a self- 
excited exciter controlled by a direct- 
acting rheostatic regulator, which acts 
by adjusting the resistance in series 
with the field of the exciter. 

It is apparent that the ability of 
the generator to check a voltage dis- 
turbance is greatly affected by the 
ability of the exciter to respond to 
the action of the regulator. 

The response of the exciter de- 
pends upon the exciter design, and 
upon the amount of resistance change 
in the exciter field circuit. The 
amount by which the regulator can 
change this resistance is greatly af- 
fected by the setting of the exciter 
field rheostat. This setting is usually 
permanently adjusted at the time of 
regulator installation. The proper 
adjustment is determined by regula- 
tor requirements and varies for dif- 
ferent exciters and regulators. Con- 
sequently, the response available may 
vary widely, depending on the rheo- 
stat setting used, as well as the ma- 
chine characteristics. 


Estimating Generator Voltage 
The curves of Fig. 3 may be used 
for estimating generator minimum 
voltage. Three sets of curves are 
shown, for three ranges of generator 
speed. The curves were prepared on 
the basis of typical values of gen- 
erator reactances for these speed 
ranges. The effect of exciter response 
is taken into consideration by the 
performance factor, K, which should 
be used for selecting the proper curve 

from each set shown in Fig. 3. 
The factor, K, is the exciter re- 
sponse multiplied by the ratio of gen 


Gen. Starting Transient Synchronous erator field inductance and resist- 
Rpm Kva Reactance, X. Reactance Xa ance. Figure 4 gives apne 
é : ou 

3600 50% 25 1209 values for this factor, for vari 
3600 100% te mrod generator ratings, based on assumed 
3600 150% 16% 120% settings of the exciter field rheostat, 
1800-600 0-150% 25% 120% which make available a maximum 
Below 600 0-150% 35% 120% generator field current of about 120 
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Fig. 4. Performance Factor, K. for A-C 
Generators 
Typical Values 
___- With Direct Connected Exciter 
_— — — With Belted Exciter 
Numbers on curves are rpm 
Numbers in brackets are exciter rpm 
K—(exciter response) (generator open 
circuit time constant) 
Adjust for initial generator load as follows: 


naan rarere nearer ema ae — 
————— 





Initial Multiply 
Load _ =<: 
100% 1.70 
75% 1.55 
50% 1.45 
25% 1.25 
0 1.00 





These multipliers allow for variation of 
exciter response with generator initial 
load 


per cent of the rated value. This 
much ceiling excitation can usually 
be obtained without risk of trouble 
from regulator hunting. 

From Figs. 3 and 4 the minimum 
voltage of a generator may be esti- 
mated directly from a knowledge of 
the generator kva rating, generator 
rpm, exciter rpm, and the motor 
starting load. 

Fig. 5 shows curves for estimating 
approximate value to which the regu- 
lator restores the generator voltage, 
after the time of minimum voltage. 


The amount of motor starting load 
which can be connected without caus- 
ing a dip below 70 per cent voltage 
usually lies between 50 and 150 per 
cent of the generator rated kva. This 
is illustrated by Fig. 3. 

Fig. 4 illustrates several interesting 
comparisons. For example, large gen- 
erators tend to perform slightly bet- 
ter than small generators of same 
speed. High speed generators tend 
to perform better than slow-speed 
machines, except for small turbo- 
generators (3600 rpm). Use of belted 
exciters, instead of direct-connected 
ones, tends to improve the motor 
starting performance of low-speed 
generators. 

Of course, the data of Fig. 4 gives 
typical values only, and in individual 
cases K may vary considerably from 
the values shown. 

If guarantees of performance are 
required, a study based on complete 
data should be made, considering 
characteristics and adjustments of 
generator, exciter, regulator, exciter 
rheostat, initial load, and the motor 
being started. 

Figures 1, 3, and 5 show dashed 
curves, marked N, which indicate the 
results to be expected if no regulator 
is used. It is apparent that regu- 
lators are very beneficial. They prac- 
tically always justify their cost when- 
ever starting large motors is involved. 
For example, consider a 480-v, 125- 
kva, 1200-rpm generator. From Fig. 


Fig. 5. Restored Generator Voltage 
Based on Maximum Excitation — 120 Per 
Cent of Rated Generator Field Current 


December, 


4, this may have a performance fac- 
tor, K, of about 3 with a regulator. 
From Fig. 3, 110 per cent motor 
starting load, or 138 kva will cause a 
27 per cent voltage dip. 

This load would correspond to 
starting a 25-hp motor at full voltage. 

To obtain the same motor starting 
performance without a_ regulator 
would require a 438 kva generator, 
because the curve N, shows that a 32 
per cent motor starting load will 
cause about a 25 per cent voltage 
drop if no regulator is used. (138 kva 
is 32 per cent of 438 kva). The 438 
kva generator would cost about $2000 
more than a 125-kva machine. A 
wound rotor motor could be used 
with the 125-kva generator without a 
regulator, but this would increase the 
motor and control cost at least $500. 
The best and least expensive ar- 
rangement would be to add a regu- 
lator, costing about $200, to the 125- 
kva generator. This would permit 
successful starting of the 25-hp mo- 
tor even against full-load torque, and 
would improve normal generator per- 
formance. 


‘ 


REGULATOR 








As a further example, consider a 
2400-v, 2500-kva, 3600-rpm generator, 
having a performance factor K of 
about 2. If a 25 per cent dip is al- 
lowed, a 600-hp motor having a start- 
ing kva of 3000 (120 per cent of gen- 
erator rating) may be started at full 
voltage from this generator, if the 
initial load is not excessive. If this 
generator has no regulator, this mo- 
tor could not be started unless re- 
duced-voltage starting equipment re- 
duces the motor starting load to 30 
per cent of 2500 kva. (This would 
require a 50 per cent tap on an auto- 
transformer, and would not furnish 
much starting torque.) In this case, 
a regulator costing about $900 will 
permit a saving of over $1000 in mo- 
tor starting equipment, in addition to 
greatly improving normal operating 
performance of the generator. The 
saving is increased if several large 
motors are involved. 

On Fig. 3 are drawn curves, marked 
E, which show the performance avail- 
able when using an electronic exciter 
or some other very-high response ex- 
citation system. It shows there is a 
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Fig. 6. Effect of Initial Load 
Constant Power Type—0.8 pf lagging (such as fully-loaded induction motors) 
After Motor Starting KVA has been increased by use of multiplier shown, the initial load 
may be considered as constant-current type 


definite limit to the improvement 
which can be obtained by greatly in- 
creasing response. That is, the gen- 
erator voltage will dip at least a cer- 
tain amount before the excitation 
system can do anything about it. 


Motor Starting Kva 


The voltage curves of Figs. 3 and 5 
are plotted in terms of motor starting 
kva. This is the load drawn by the 
motor being started. It is expressed 
in per cent of generator rated kva, 
and is the kva which would be drawn 
if the initial generator voltage were 
maintained at the motor starter. The 
actual kva drawn will be less because 
of the voltage drop, but this is taken 
into account by the curves. The mo- 
tor starting load will depend upon 
the motor full-voltage starting kva 
and the method of starting used. 

In order to use the curves in this 
article, the motor starting load must 
first be expressed in kva. 

For full-voltage starting, this kva 
equals the motor rated input kva 
times the ratio of starting current to 
full-load current. For example, a mo- 
tor rated 1000 input kva with a start- 
ing current of six times normal has 
a full-voltage starting inrush of 6000 
kva. The motor rated input kva is 
approximately equal to the hp rating 
for induction motors and 0.8 pf syn- 
chronous motors. For 1.0 pf synchro- 
nous motors the rated input kva is 
approximately 80 per cent of the hp 
rating. 

The full-voltage starting kva of a-c 
motor ranges from 300 per cent to 
800 per cent of the motor rating. For 
particular cases, it is best to obtain 


manufacturer’s data, but a value of 
600 per cent may be used for ap- 
proximate calculations. 

If the starting inrush is known in 
amperes, the following formula for 
kva may be used. 
kva = (1.73) K (amps) X a 

Hence, if a 10-hp, 220-v motor has 
a starting current of 150 amps, the 
starting kva is 57 because 1.73 x 


150 x sina — 57.0. 


Values of motor starting current 
at motor rated voltage are published 
by induction motor manufacturers. 


Applied Load at Pull-In 

When a synchronous motor is 
started, it is advisable to check the 
voltage at the time of pull-in to as- 
sure sufficient pull-in torque. The 
motor starting load on a power sys- 
tem just before motor pull-in is less 
than at standstill, usually about one- 
half, the starting inrush value. Ac- 
curate values for particular motors 
at particular values of speed may be 
obtained from the motor manufac- 
turer, if needed. 


Effect on Initial Voltage 

Often the voltage rating of the 
generator or transformer supplying 
a motor is higher than that of the 
motor. A 440-v motor might be sup- 
plied by a 480-v generator and a 
2200-v motor by a 2400-v_ trans- 
former. 

In such cases, the motor starting 
load should be adjusted to take this 
into account. The kva drawn by a 


motor starting load increases as the 
square of the line voltage. If the 
starting inrush of a 2200-v motor jg 
1000 kva at 2200 v, it will be 1199 


2400 \* 
kva at 2400 v because( ao) = he 


This increase in motor starting load 
will tend to increase the voltage 
drop, but this disadvantage will be 
more than overcome by the effect of 
the higher initial voltage. For exam. 
ple, if a 1000-kva load is applied to a 
1000-kva generator initially operat. 
ing at 2200 v, the motor starting kva 
will be 100 per cent. We shall as. 
sume that for this case the minimum 
voltage is 75 per cent of 2200 v or 
1650 v. If the generator is adjusted 
for 2400 v, and the same motor 
started, the motor starting load will 
be 119 per cent. The increased load 
decreases the per cent generator 
minimum voltage to about 72 per 
cent of 2400 v, or 1730 v. Thus the 
actual voltage at the motor starter is 
increased from 1650 to 1730 even 
though the per cent generator volt- 
age is reduced from 75 to 72 per 
cent. Hence, there is an advantage 
in employing higher voltage initially, 
It is worth noting, however, that the 
minimum motor voltage is not in- 
creased as much as the increase in 
initial voltage. In the foregoing ex- 
ample an increase of 200 v in initial 
voltage resulted in an increase of 
about 80 v in minimum voltage. 

The generator voltage rating used is 
less important than the voltage regu- 
lator setting. That is, a 2400-v gen- 
erator operated at 2300 v is no better 
than a 2300-v generator at this same 
regulator setting (2300 v), because 
both generators attempt to recover 
to 2300 v. 

The use of high initial voltages 
should not be carried too far, since 
efficiency of normal running opera- 
tion is impaired by using voltages 
higher than rated values. 

The effect of initial voltage is simi- 
lar for transformers, lines, and cables, 
to that described for generators. The 
initial secondary voltage of a trans- 
former is dependent upon the initial 
primary voltage and initial load as 
well as the tap setting. 


Initial Loads 

The voltage curves in this article 
were prepared on the basis that the 
initial load on the generator, oF 
power system, draws constant cur- 
rent during the voltage disturbance. 
This sort of load characteristic is 
representative of many systems, and 
results from the use of induction mo- 
tors, all of which are not fully loaded. 

An induction motor at no load will 
draw a current approximately pro- 
portional to the applied voltage, be- 
cause the current is principally mag- 
netizing current. A fully loaded 
induction motor will tend to have 
constant power input since its speed 
and pf do not change much with var! 
ation in line voltage. Consequently, 
a fully loaded induction motor 
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draw more current if the voltage is 
lower, in order to maintain the power 
constant. A system load consisting 
of both heavily loaded and lightly 
loaded motors will, therefore, tend 
to draw nearly constant current, 
since a lowering of the voltage causes 
a reduction in the current to some 
motors and an increase in the cur- 
rent to others. 

A constant current type of load 
will have very little influence on the 
minimum voltage during motor start- 
ing. It will, however, importantly af- 
fect the value of the recovered volt- 
age of generators, as previously de- 
scribed. 

Lighting loads usually have little 
effect upon voltage disturbances due 
to motor starting. This is true be- 
cause lighting loads usually consti- 
tute a small proportion of the total 
load on a generator, and also because 
of their high power factor. 

If the system load consists primar- 
ily of lightly loaded induction mo- 
tors, the per cent minimum voltage 
and recovered voltage will both tend 
to be higher than as given by the 
curves in this article. 

Initially connected synchronous 
motors are beneficial in reducing the 
disturbance due to motor starting. 
They are most beneficial when lightly 
loaded. Therefore, it is helpful to 
start synchronous motors first in a 
plant so that they will be on the line 
to help in the starting of large induc- 
tion motors later. Synchronous mo- 
tors will not be helpful, however, if 
the voltage disturbance is so great as 
to cause them to pull out of step. 


If the initial load consists entirely 
of heavily loaded induction motors, 
the voltage disturbance from motor 
starting will be more severe than as 
indicated by these figures. 

Although the curves in this article 
are based on initial loads of the con- 
stant-current type, they may be used 
for cases involving other types. This 
is done by adjusting the motor start- 
ing kva by an amount corresponding 
to the change in current to the initial 


load, caused by the drop in voltage. 
The increase or decrease in motor 
starting kva is such as to change the 
motor starting current, at the min- 
imum voltage, by the same amount 
as the change in lagging wattless 
component of the initial load. That 
is, the effect (if any) of the initial 
load is primarily due to a change in 
the wattless component, and this can 
be simulated by a change in the mo- 
tor starting kva. Since the change 
in current and the minimum voltage 
are dependent upon each other, a 
trial-and-error procedure is involved. 
The first trial is often sufficient, how- 
ever, if the change in current is de- 
termined at the voltage correspond- 
ing to the case of a constant-current 
initial load. 

For example, consider a generator 
whose voltage would dip to 75 per 
cent if a 100 per cent motor starting 
load were applied when a 50 per cent 
constant-current initial load is being 
carried. If, instead, the initial load 
consisted of fully-loaded induction 
motors at 0.8 pf, the dip would be 
more severe, because at 75 per cent 
voltage the lagging wattless current 
to the running motors would be in- 
creased from 30 per cent of the gen- 
erator rating to about 40 per cent. 
This increase could be approximately 
simulated by an increase of the mo- 
tor starting kva from 100 to 113 per 
cent. This is true because a motor 
starting load which would draw 13 
per cent of generator rated kva at 
full voltage will draw 10 per cent 
current at 75 per cent voltage, cur- 
rent to such loads being proportional 
to voltage. 

Figure 6 shows the amount by 
which motor starting kva should be 
increased to allow for the effect of 
an initial load consisting of fully- 
loaded induction motors. 


Effect of Starting Power Factor 
The power factor of most motor 
starting loads lies between 10 and 40 
per cent. Variations within this range 
do not materially influence voltage 
drop of generators and transformers. 


Table I. Comparison of Motor Starting Methods 





For Line Voltage = 100 per cent of Motor Rated Voltage 


























Lines and cables of sizes above No. 0 
are little affected. For smaller ca- 
bles, or lines, resistance drop is more 
important. For AWG-6 wire, voltage 
drop is nearly all due to resistance, 
so it varies about in proportion to 
power factor, for a given kva load. 

Wound-rotor motors have a start- 
ing power-factor of about 80 per cent 
lagging. At this power factor the 
wattless kva is 60 per cent of the 
total kva. Therefore, the resulting 
voltage drop is only about 60 per 
cent of the drop caused by the same 
kva at low power factor. Resistor 
starters seldom cause the starting 
power factor to be high enough to 
greatly reduce voltage drop, except 
for the first steps when several are 
used. 

Example 
Data 

Generator 

93.7-kva—75-kw—900-rpm—480-v— 
3-phase — 60 cycle direct-connected 
exciter. 


Regulator 


Direct-acting rheostatic type, in ex- 
citer field circuit. 


Motor 

10-hp-440-v-3-phase —60 cycle — 
1800-rpm starting current—75 amps 
at 440 volts. 


Initial Conditions 

Initial generator voltage — 460 v 
(regulator setting). 

Initial load on generator = 50 
per cent (assumed constant-current 
type). 


Desired Information 


Estimate of generator minimum 
voltage. 


Calculations 
Motor starting kva at 440 v 
= 1.73 (starting amperes at 440 v) 
440 
= Sé kva 
( 1000 ) 


Motor starting load applied to gen- 
erator 
= (Motor starting kva at 440 v) 


( initial volts ) — ( 460 ) . 
440 = 57\ 440 


= 62 kva 





: ilabl Line C , 
oni a. ( Motor Voltage ) ( este tases ) (Pazeatae") = 66 per cent of generator rating 
or? a for Line Voltage Ps ay <a ——- aap sagen siya <' of —- 
Full-volt a ne ‘ ? ator is determin rom Fig. 4. For 
Aut asage Starter Ltt 10 Le is 93.7-kva 900-rpm generator at no 
i cer cont in 0.80 0.64 0.68 load, it is 0.95. At 50 per cent initial 
65 per cent tap...............0.65 0.42 0.46 load, from the table given in with 
50 per cent tap............... 0.50 0.25 0.30 caption of Fig. 4, K = 0.95 x 1.45 
Resistor Starter, single step (ad- = 137. 
justed for motor voltage to be The minimum voltage is deter- 
80 per cent of line voltage)... .0.80 0.64 0.80 mined from Fig. 3. For 66 per cent 
Reactor motor starting load, and K = 1.37, 
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Quick Starting of High-Pressure 
Steam Turbines 


New quick-starting method, developed at Waterside Station, now being used to start up high pressure turbines of 
Consolidated Edison Co. of New York after shutdowns up to 10 hr... The procedure reduces thermal “start-up” 
stresses in turbine and boilers, reduces starting fuel losses, reduces personnel required . . . Increases available re- 
serve factor, as compared with conventional start-up method . . . Vibrations at various points on turbines are bet- 
ter during quick start-up, as compared with normal . . . Difficulty of bringing unit through critical speed is com- 
pletely eliminated . . . Quick start-up method described in detail . .. Comparisons with normal method . . . Subject 
originally presented in paper before the ASME at Chicago, in June of this year . . . Although based on that paper, 
this is a new article written by the authors especially for Power Plant Engineering and containing turbine and 
operational application data not previously presented in any other article or engineering society paper 


By J. C. FALKNER 


Manager, Electric 
Production Dept. 


R. S. WILLIAMS 
Superintendent, 
Waterside Station 


R. H. HARE 
Assistant Engineer, 
Waterside Station 


Consolidated Edison Company of New York, Inc. 


IX HIGH-PRESSURE topping tur- 

bines are now in service on the 
Consolidated Edison System and, due 
to the load characteristic of the sys- 
tem, some of these turbines must be 
shut down each night. The require- 
ment of starting and stopping these 
high-pressure and temperature boil- 
ers and turbines two hundred or more 
times per year introduced problems 
not heretofore encountered. Investi- 


Table I. 


gations were made, therefore, at Wa- 
terside Station to determine what 
could be accomplished to reduce the 
heat stresses in both turbines and 
boilers, and to reduce the starting 
costs. 

The Waterside Station high-pres- 
sure installation, as shown in Fig. 2, 
consists of four units, each made up 
of two boilers and one high-pressure 
turbine, the turbines exhausting into 


Capacities and operational data of four high-pressure topping turbines at 


Waterside Station on which quick-starting method was developed 








CAPACITIES 
H-P Manufacturer Turbine No. of Bir. Boiler Boiler 
Unit No. Kw rating H-P_ Mfr. Rating Temp. Press. 
Boilers Lbs/hr of Psig 
4 Westinghouse ...... 53,000 Comb. 500,000 900 1200 
5 Gens BICC. osc e058 53,000 Z Comb. 500,000 900 1200 
6 Westinghouse ...... 65,000 2 Comb. 615,000 925 1250 
7 Gen: WCC. ssc caed 65,000 2 B&W 615,000 925 1250 
OPERATIONAL DATA 
H-P Service Life Major Life Output 
Unit No. Date Overhauls Mw Hrs—8-1-47 
Dn icin on oh one wie 9-10-37 6 2,317,160 
BD dig cvaacunen awn 6-29-38 2 2,361,702 
RB: ceharc droves baraa lee 7-30-41 Z 1,962,964 
D iarinweasrarauee 9-17-41 1 2,118,543 
TEMPERATURE CHANGE 
OF TURBI 
THERMOCOUPLE ROLLUNG START 
NUMBER POINT OF INSTALLATION QUICK NORMAL 
1 STEAM INLET-RIGHT SIDE ~O oO 























———— BOTTOM CASING-UNDER SEVENTH STAGE 














'1.———_ BOTTOM FLANGE-LEFT SIDE 





























STEAM INLET-LEFT SIDE 
VALVE CHEST-RIGHT SIDE 


35 


VALVE CHEST-LEFT SIDE 
ON EXHAUST PIPE 


o Mo8odSFSSSIRB ECCS 
& 


TOP CASING-EXHAUST END. 

TOP CASING-OVER SEVENTH STAGE 
BOTTOM CASING-EXHAUST END. 
TOP FLANGE-~EFT SIDE 


TOP FLANGE-RIGHT SIDE 

BOTTOM FLANGE-RIGHT SIDE 

TOP CASING-HEAD END-AT GLAND 
BOTTOM CASING-HEAD END-AT GLAND 

TOP CASING-HEAD END-ABOVE GLAND 
BOTTOM CASING-HEAD END-ABOVE GLAND 
TOP CASING-HEAD ENO-AT TOP OF CASING 
BOTTOM CASING-HEAD END-AT BOTTOM OF 
CASING 


Fig. 1. Diagram showing how thermocouples were peened on casing of Waterside high- 
pressure turbine No. 5 and corresponding temperature changes of metal in starting up 


a common 200-psig header, which 
supplies steam to seven low-pressure 
condensing turbines and to two steam 
mains of the New York Steam Corp. 
Capacities of these high-pressure tur- 
bines and boilers and operational data 
to August 1, 1947, are given in the 
table. 

As a preliminary step, it was nec- 
essary to determine what takes place 
during boiler and turbine start-ups 
under conventional methods. To ob- 
serve steam and metal temperatures, 
thermocouples were installed in the 
main leads to the turbine throttle, on 
the turbine steam chest, and at dif- 
ferent locations on the turbine cyl- 
inder and flanges of each of the four 
topping turbines. The location of 
these thermocouples is shown dia- 
gramatically on Fig. 1 for Unit No. 5. 

Normal operating temperatures at 
these locations are as shown in Ta- 
ble II. 


Table II. Normal operating temperatures 
at thermocouple locations shown on Fig. | 





Location Deg.F Location Deg.F 


1 900 iH 790 
2 900 12 820 
3 900 13 820 
4 900 14 820 
a) 530 15 820 
6 740 16 845 
7 520 17 830 
8 820 18 850 
9 525 19 825 
10 785 





A complete log of all turbine and 
boiler operations, along with tem- 
perature measurements at each test 
location was made for each of the 
turbines during a normal start-up 
after four to seven hour shut-down 
period. Figure 3 indicates the tem- 
perature changes at various locations, 
turbine speed and boiler output for 
Unit No. 5 during normal start-up. 

Analysis of these data indicated 
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Fig. 2. View of the four high-pressure topping turbine generators at Waterside as listed 











in Table I—two 53,000-kw and two 65,000-kw units 
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that superheater and line drains were 
left open as prescribed by the boiler 
marufacturer, and that boiler pres- 
sure was allowed to drop to 200-400 
psig at the beginning of the rolling 
period. The boiler pressure was 
gradually increased during the roll- 
ing period until it was approximately 
800 psig at the time the turbine was 
brought to speed. Figure 4 shows a 
typical Bailey meter chart for a con- 
ventional shut-down and start-up of 
the type boiler shown in Fig. 5. It 
was noted that while following the 
manufacturer’s recommended start- 
ing procedure, the steam chests, with 
temperatures of 650-700 F at the 
start, were actually cooled 50 F to 
120 F during the first hour of the 
rolling period, due to the low initial 
steam temperature, and the length of 
the rolling period. At the time 
the generator was synchronized, the 
steam chest temperatures were 
brought back to approximately the 
same as at the beginning of the 
rolling period. 


Objectives of Quick-Start-Up 

The quick start-up procedure was 
developed with the idea of maintain- 
ing minimum temperature differences 
between the turbine and the entering 
steam. It was determined that the 
boiler could be “bottled up” by clos- 
ing the induced-draft fan vanes, 
boiler stop valves, superheater and 
line drains, so that, after an outage 
of six or seven hours, the boiler pres- 
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Fig. 3. Metal temperatures of No. 5 unit for normal start 
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Fig. 4. Steam-flow, air-flow and steam pressure chart for boilers 
No. 51 and 52 for normal start 
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Table III. Quick-starting procedure adopted after a number of 
trials 





Quick Start-Up Procedure 

Shutting Down 

1—When the turbine is to be shut down, maintain nor- 
mal drum pressure on both boilers, and take one off 
the line in normal manner. 

2—When rating is zero, on the boiler taken off, open 
superheater drain until pressure falls to 1000 psig. 
Then close the superheater drain, the fan vanes, the 
boiler stop or non-return valves. 

3—Drop rating on second boiler, in normal manner to 
300,000 1b per hr, maintaining normal drum pressure. 

4—Boiler Operator shall notify the High Board Oper- 
ator that boiler is at 300,000 lb per hr rating. 

5—Trip both coal feeders on this boiler. 

6—High Board Operator shall signal “Load Off” at 5000 
kw, and 1000 psig boiler pressure. 

7—Trip turbine throttle (turbine to be kept on turning 
gear). 

8—“Bottle up” second boiler as prescribed in (2) above. 

9—If during the outage period the drum pressure falls 
below 700 psig on either boiler, bring pressure back 
to 850 psig by intermittent coal firing. 


Starting Up 

10—When the turbine is to be started, the Turbine Room 
Engineer shall note the temperature of the selected 
turbine casing thermocouple and report this tempera- 
ture to the Boiler Control Operator. 

11—The Boiler Operator shall purge one boiler furnace, 
crack open superheater drain, light ignition gas, open 
superheater drain wide, put one coal feeder in service. 

12—-Boiler Operator shall maintain steam temperature at 
superheater outlet as near as possible to the turbine 
casing temperature, as given in (10). (This regula- 
tion is obtained by adjusting the excess air.) 

13—Keep the superheater by-pass damper open. 

14—When the boiler pressure has been stabilized at 800 
to 850 psig, open the turbine throttle and roll the 
turbine, increasing speed at rate of approximately 
300 rpm per minute. 

15—Place second coal feeder in service within 7 min after 
turbine rolls. 

16—Synchronize Generator within 15 min after start of 
roll. 

17—Check the turbine metal and inlet steam tempera- 
tures at frequent intervals during the entire rolling 
period. 

18—Maintain both coal feeders at approximately min- 
imum speed and close the superheater drain. 

19—During the rolling period, light off the second boiler 
and bring its pressure to within 200 psig of line pres- 
sure, 

20—As soon as turbine is on the line, place the second 
boiler on the line with superheater drain and by-pass 
damper wide open. Regulate the excess air to hold 
the steam temperature of the second boiler at the 
same temperature as the first. 

21—Bring both boilers to line pressure within 20 min. 

22—Regulate the superheater by-pass dampers to in- 
crease steam inlet temperature at the rate of 100 F 
per hour. 

23—Load the turbine in normal manner. 
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Fig. 5. Cross-section of boilers 51 and 52 at Waterside 





sure was approximately 850 psig. It 
was also found that at low steam 
flows from the boiler, the steam tem- 
perature could be readily controlled 
by varying the excess air. Test start- 
up procedures were then formulated 
for the boilers and turbines in an at- 
tempt to hold heat in the boiler and 
to eliminate the cooling effect on the 
turbine by rolling it with steam at a 
temperature approximately the same 
as that of the turbine casing. The 
method is given in Table III. 


The quick-start-up procedure of 
Table III was adopted after a num- 
ber of preliminary trials with various 
rolling periods. Complete data were 
taken for each unit for analysis. It 
was found that the cooling of the 
steam chest and heavy metal of the 
turbine casing was considerably re- 
duced as compared with the normal 
start-up and that the temperature 
stresses were materially decreased. 
Figure 6 shows the temperature 
changes during this method of start- 


ing for Unit No. 5. Comparison be- 
tween the conventional and the quick 
start-up temperature changes for 
Unit No. 5 are shown in Figs. 7, 8 
and 9. The 200 psig turbine exhaust 
temperature charts for both the nor- 
mal and quick start-up are shown for 
Unit No. 5 in Fig. 10. 

Figure 11 shows the difference in 
relative movement between the cas- 
ing and the stationary pedestal of 
Unit No. 7 during start-up using the 
conventional and quick start-up meth- 
ods. Figure 12 shows the points of 
measurement for casing movement. 

Improvement in turbine vibration 
during the quick start-up as com- 
pared with the normal is indicated 
by comparing the vibration recorder 
charts shown on Fig. 13. 

During the 6 to 10 years operating 
experience with the four units, a 
number of steam-chest and turbine- 
case joint “blows,” and gland-case or 
spindle “rubs” of short duration de- 
veloped while using the conventional 
method of starting after short-dura- 
tion shut downs. These troubles, we 
firmly believe, were due to the cool- 
ing action of the low temperature 
starting steam. The quick-start-up 
technique has entirely eliminated this 
condition. 

Because of the large steam deliv- 
ery to the mains of the New York 
Steam Corp. and to the high continu- 
ous blow-down required to hold total 
solids concentrations to low values, 
the makeup to the high pressure boil- 
ers at Waterside may run as high as 
40 per cent. Sludge conditions expe- 
rienced in the boilers have dictated 
that the boilers be removed from 
service once a week for mass blow- 
down. Prior to the development of 
the quick-start-up technique, it was 
customary to remove one boiler at 2 
time, and operate the turbine on one 
boiler at a low efficiency. Both boil- 
ers and turbine are now taken off, 
and the boilers blown down the same 
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the temperature of the inlet steam 
held equal to the temperature of the 
turbine inlet valve chest, heavy 
flanged parts and turbine casing. 
Where the steam leads from the main 
header are short, we have experi- 
enced trouble with joints opening up, 
as the small volume and low velocity 
of steam does not permit the com- 
plete vaporization of the injected 
water, and allows it to flow along 
the bottom of the pipe. Tests with 
various types of nozzles and different 
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MEASURED CASING MOVEMENT the turbine leads are very short. 
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proved, with the main object of re- 
ducing the outage time required for 
the wash. By use of the quick-start- =p 
ing technique we have been able to : . : 
accomplish a wash overnight with : ae | i — noma 
consequent improvement in turbine : «-¥ = : a 
efficiency and capacity. - x z $ 
Quick starting may also be used on - 3 : i 3 
low-pressure turbines if desuperheat- “18 - ay i' 
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Fig. 13. Comparison of turbine vibration 
Unit No. 5, for normal and quick start 
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The PRACTICAL ENGINEER 
and ELECTRICIAN 


ANDREW W. KRAMER, EDITOR 
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MUCH ADO ABOUT NOTHING 


As reported in this column several months 
ago, “printed electrical circuits” are now 
being used in various branches of the com- 
munication field. A more recent develop- 
ment, however, is the “printed” electrical 
component, such as printed capacitors. A 
method has been developed for making capa- 
citors by spraying layers of vitreous enamel 
alternating with layers of conductive silver 
paste, deposited by squeegee printing. The 
result is a capacitor of high capacity and 
small dimensions. As a consequence, appa- 
ratus using these techniques is becoming 
smaller and smaller; indeed, we are approach- 
ing the point demanded by an Air Force 
representative at a recent conference on 
printed circuits. He said that what the Air 
Force wanted in the way of electronic equip- 
ment was something that “took no space, 
weighed nothing, and did everything.” Some 
specifications, hey wot? Well, they were 
matched by a manufacturer who responded 
that what his organization was trying to de- 
velop was a product that “cost nothing and 
sold for something”. Of course what he was 
really saying was that he wanted “something 
for nothing.” When you stop to think about 
it, most of the trouble in the world today is 
caused by a more or less general acceptance 
of that philosophy by too many people. 


A. W. K. 
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The Unexpected Events 


in Engineering 


Did you ever have a 350 kva uniflow engine hold a load 
of 700 kva while you were trying to turn a new latch 
shaft? Author Webber did and in this article he tells us 
about the bullets he sweat while waiting for something 
to give. He thinks the engineer who hasn‘t operated an 
engine has missed a lot of the romance of engineering 


By E. R. WEBBER 


HE PURPOSE of this article is to 

illustrate the unforseen misfor- 
tunes that can occur with deadly pre- 
cision in the life of an operating en- 
gineer. In looking back on these 
happenings now after many years I 
can really enjoy a good laugh but 
certainly at that particular time I 
could see nothing humorous in the 
situation. 

The incident developed in a munici- 
pally owned electric light and power 
station in the middle west in which 
the writer was employed as chief en- 
gineer. Our generating equipment 
consisted of two direct-connected uni- 
flow engine units, one of 350 kva ca- 
pacity and the other 750 kva. In addi- 
tion we also had a cross-compound 
Corliss engine unit, operating con- 
densing, and capable of producing 
1000 kva at 80 power factor. 

The 750 kva uniflow unit, having 
been noisy and erratic in operation 
for some weeks past, it was decided to 
give it a thorough overhauling before 
the heavy load period arrived. This 
plan was followed, and, on this par- 
ticular day, the unit was dismantled 
and a center line stretched through it 
for alignment purposes. It was neces- 
sary to operate the Corliss engine unit 
from approximately 7:00 am to 11:00 
pm after which the 350 kva_ unit 
could handle the load nicely. 


Sx SN 
QQ FS 





The telephone rang constantly— 


At about 10:45 pm one night the 
shift engineer called my home in- 
forming me the latch shaft on the 
crank end of the high pressure cyl- 
inder on the Corliss engine unit had 
broken and as a consequence, the 
steam valve on this end of the cyl- 
inder was not opening. He stated that 
the unit seemed to be handling the 
load all right although it was natur- 
ally out of balance. I instructed him 
to change to the small machine as 
soon as load conditions would permit, 
adding that I would arrive at the 
plant within a few minutes. The small 
generating unit was in operation 
when I reached there a short time 
later and I proceeded to check over 
the broken part. The breaking of a 
latch shaft being an unheard of oc- 
currence we did not have an extra 
shaft in stock. I first thought of turn- 
ing out a new shaft but decided 
against it on account of the large 
sized steel shafting we had on hand 
necessitating too much work and too 
long a period of time to complete the 
project. It was then I decided to weld 
the shaft. 


It was at this time that fate took 
over the situation with a vengeance. 
The crew changed at 11:00 pm and it 
so happened that the engineer who 
came on duty was a semi-professional 
wrestler. Having had a wrestling 
match at a neighboring town that eve- 
ning he had experienced the misfor- 
tue of having his opponent give him 
a real pommeling. From not having 
had sufficient sleep and from the 
abuse he had received he was not in 
the best of form. 

The engine bearings received their 
oil from gravity tanks located on the 
engine room wall. The oil from the 
bearings was piped to filters in the 
basement from which motor driven 
belted pumps returned it to the wall 
tanks. The first notification that the 
engineer had that the belt was off 
the pump was when the engine be- 
gan pounding, the bearings smoking, 
and the generator field began rubbing 
on the stator. Of course all he could 
do was shut the throttle which put 
the entire city in the dark. I was in 
the shop and upon arriving in the 
engine room found the latter filled 


with nauseous smoke and it was oh! 
so quiet and dark. 

After finding out what had hap. 
pened I proceeded to expend all of 
my energies on finishing the latch 
shaft and getting the Corliss unit ip 
service. The welding job was prac. 
tically completed but the absence of 
electric current with which to operate 
the emery wheel to smooth up the 
shaft made it necessary for us to take 
turns with a file while someone else 
held a flashlight. Of course this was 
an endless job. I had always before 
imagined that the majority of people 
were in bed by 11:00 pm but found 
now that I had either been badly mis- 
taken or that this was an _ unusual 
night. The telephone rang constantly 
advising me that the lights were out 
at such and such an address and when 
we informed them that we were ex. 
periencing a little trouble (?) at the 
plant, the stock question was how 
long before service would be resumed, 
After about fifty minutes of sweating 
and filing we finally managed to get 
the shaft smoothed up and in place 
and put the Corliss unit in service. 
Electric lights had never looked 
brighter or more cheerful to me than 
they did that night when they re- 
turned to normal brilliancy. I also 
wish to say at this point that there 
absolutely cannot be a more sepul- 
chral place in the world than a power 
plant shut down at night. 


The lights on again, I decided to 
reassemble the 750-kva machine as 
soon as possible and proceeded to call 
the maintenance crew together. While 
awaiting the arrivel of the men, I hur- 
riedly looked over the remains of the 
350-kva unit. The main and outboard 
bearings having babbit shells, had 
spalled enough to let the alternator 
field rub on the stator core. It was 
later ascertained that the generator 
was not damaged to any degree. New 
babbit shells were later obtained 
from the manufacturer. The brass 
cross head and crank bearings were, 
of course, badly warped and had to 
be refitted. 


The job of reassembling began in 
earnest upon the arrivel of the crew. 
The center line was removed from the 
cylinder in which it had not actually 
been centered. The hours spent on 
the intended overhaul had been to- 
tally wasted as the engine would now 
be hurriedly put together with noth- 
ing accomplished. I felt unusually low 
and could not help but feel that in 
someway I had slipped. Why had I 
not anticipated this possibility and 
had another latch shaft on hand? If 
I had gone into the engine room I 
would probably have noticed the oil 
level in the tank and been able to 
avoid the accident. After wallowing 
in the depths of despair for an hour 
or so I finally snapped out of it and 
convinced myself that it was after all 
just one of those things. They just 
happened that’s all and it could have 
been much worse. We were all right 
now. If nothing unlooked for hap- 
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pened we should have the 750-kva 
machine ready for operation by 10:00 
or 10:30 o’clock and this would give 
us two units again. It would still be 
possible to overhaul this unit before 
the heavy load period arrived after 
the small machine was again in op- 
erating condition. I had really worked 
myself into a frame of mind where 
I was quite satisfied with myself and 
the way I had handled the situation 
when the latch shaft broke in the 
weld leaving me with the morning in- 
dustrial load coming on and a cross- 
compound engine with three legs to 
carry it on. 
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After wallowing in the depths of despair 
for an hour I finally snapped out of it 


Momentarily I was whipped. I 
could see nothing but a shutdown and 
disgrace. There simply was no possi- 
ble chance of the unit taking care of 
the load in this crippled condition. To 
make matters worse every man on the 
job including the fireman seemed to 
be of the same opinion. 


I finally called the Superintendent 
and told him of the pleasant possi- 
bilities ahead and advised him to call 
all of our large consumers telling 
them to remain off the line with their 
motors until we notified them differ- 
ently. They were given to understand 
that if this order was not strictly ad- 
hered to the whole town was liable 
to be out of service. Regarding the 
superintendent’s question as to how 
much load I thought we would be 
able to handle I was forced to admit 
that I did not have the slightest idea. 
His guess was as good as mine. 

The reassembling work was really 
pushed from this time on as I felt 
that the only possible chance we had 
was to get the uniflow unit in opera- 
tion. The regular morning lighting 
load began coming on and gradually 
built up to 350 kva. The three-legged 
unit staggered along with apparently 
very little more effort than it had 
exercised on 200 kva. This was en- 
couraging and I began to feel that 
Possibly all was not lost. At shortly 
after 7:00 am the indicating watthour 
meter showed over 400 kva and still 


the voltage and frequency were nor- 
mal. Shortly after this our power 
customers began calling one by one 
begging on one excuse or another to 
be able to operate some part of their 
equipment for just a few minutes and 
each one of course felt that he should 
be given special consideration. 

It was impossible of course to re- 
fuse them all and our load kept in- 
creasing. Eventually we were gen- 
erating over 500 kva. The one high 
pressure steam valve remained open 
over % of the stroke and I realized 
that we had about reached our limit 
unless something else was done. It 
was at this time that I began adjust- 
ing the cutoff on the steam valves of 
the low pressure cylinder to increase 
the receiver pressure. Normally we 
carried from 12 to 20 Ibs on the re- 
ceiver depending on load conditions to 
equalize the load between the two 
cylinders. I now began raising this 
value gradually watching the action 
of the engine closely. As the load in- 
creased I continued to raise the re- 
ceiver pressure. This of course caused 
the low pressure cylinder to take more 
than its share of the load but I felt 
that it was a necessary procedure in 
this instance. One thing in our favor 
was that for some reason the load in- 
creased gradually so that it was pos- 
sible to pick it up in the same way. 
Our peak for the period was silghtly 
over 700 kva and the receiver pres- 
sure at this time was around 36- to 38 
lb. During this entire time the vac- 
uum remained at its normal value as 
did the frequency and voltage. I might 


add that the bearings on the low pres- 
sure side did not show the slightest 
signs of heating. 

I am certain of one thing, at least, 
and that is that no one was more sur- 
prised at this performance than was 
I. My respect for cross-compound 
Corliss engine soared to heights never 
before imagined where it still re- 
mains. There is not a doubt but what 
we probably handled 70 or 75 per cent 
of the load with the low pressure cyl- 
inder and yet the engine continued to 
operate smoothly through the whole 
ordeal. 

Shortly before 11:00 am we had the 
uniflow unit turning over and after 
periods of idling and adjustments it 
was given the load at approximately 
1:00 pm which was a relief to every- 
one. That same afternoon a new 
latchshaft was turned out to replace 
the one that was broken giving the 
Corliss four legs once again. 

Much water has passed under the 
bridge since this experience took 
place. The old reciprocating engines 
have given way to more modern and 
less bulky prime movers. The station 
about which this article is written 
now boasts an array of turbine gen- 
erators comparable with any in the 
northwest. Power plant practice has 
changed completely since that period. 
However I sometimes hark back to 
the good old days when the engine 
driven generator was the best in 
equipment and feel that the engineer 
of today is missing a lot of the ro- 
mance of engineering. 


Diesel Engines 


Principles of operation 
cycles .. 


. . » Two stroke and four stroke 
. Fuel injection; air, solid . . . Applications . . . 


Advantages over steam power for medium and small plants 


OW OPERATING cost and de- 
pendability of service are re- 
sponsible for the widespread use of 
Diesel engines today, and the huge 
backlog of orders in the hands of the 
manufacturers indicates an even 
greater use of this type of prime 
mover in the future. 

Written to serve as an introductory 
discussion for the engineer not famil- 
iar with Diesels, and as a refresher 
for the man who has been out of 
touch with them, this series of four 
articles is designed to present a con- 
cise overall picture of the Diesel 
power plant. In order to accomplish 
this many aspects have been treated 
superficially and some omitted, but 
we feel that the advantage of brevity 
outweighs the disadvantage of omit- 
ting meticulous detail. 

Differing from the gasoline engine 
which draws in and compresses an 
air-fuel mixture, the Diesel takes in 
air only and compresses it to a pres- 
sure around 500 psi and a tempera- 


ture around 1000 F. Near the end of 
the compression stroke the fuel is in- 
jected, and it ignites because of the 
high temperature of the compressed 
air, there being no spark plug or hot 
plug to cause ignition. 


Classification 

Classified as a compression ignition 
engine as opposed to a spark ignition 
engine, the various types of Diesels 
may be further classified in many 
ways—according to number, arrange- 
ment, and design of cylinders, method 
of fuel injection, method of lubrica- 
tion, etc. However, the. most funda- 
mental classification is according to 
operation, since all engines are either 
two-stroke or four-stroke cycle en- 
gines. 

Because this cycle more closely re- 
sembles that of the familiar automo- 
tive gasoline engine, and is therefore 
easier to understand, it will be dis- 
cussed first. Figure 1 shows a sche- 
matic diagram of the four-stroke 
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the fuel charge ignites and the ex. 
p panding gases force the piston down. 
\ : ward on its power stroke. As the 
a piston approaches bottom dead cen. 
v ter, it uncovers the exhaust ports, 
nn fl | Soe sit then the intake ports, and the cycle 
AIR IN 4 || Lia i 
“sidd Dl is repeated. 
Comparison 
| { For large size low-speed engines 
° | the two cycle engine is used, whereas 
4 the four-cycle engine is used for 
1 \ higher speed and lower horsepower 
| engines. Both types are used for in. 
' @ termediate power ranges. Two-cycle 
operation has the advantage of fewer 
INTE oe —exnsust vave Valves, smaller cylinders, lower first 
— errr cost and less weight per horsepower, 
es 4 Four-stroke engines are easier to coo] 
\ and lubricate and require no scaveng.- 
) } ing. 
wairane \ Fuel Injection Eystems 
= orn Another widely used classification 
INTAKE STROKE COMPRESSION STROKE POWER STROKE EXHAUST STROKE for Diesels is that according to 
method of fuel injection. In early 
Fig. 1. Schematic diagram of the four-stroke Diesel cycle, the indicator diagrams are engines air injection was commonly 
shown above used, but now solid injection is the 
more common of the two. Each type 
will be explained and discussed in the Fig. < 
Diesel cycle, with the indicator dia- uncovers the inlet ports on the oppo- Ss Pe. —_ 
grams shown above. On the first site side of the cylinder and fresh air 
stroke, the admission valve is open is directed upward into the cylinder Air Injection 
and the piston travels downward, under a pressure of 1.5 to 3 psi. The Early Diesels used air injection : 
drawing air into the cylinder. During inrushing air is so directed as to fuel systems at a pressure around pose 
the second stroke, both admission expel or scavenge any exhaust gases 1000 psi thus giving a pressure drop and 
and exhaust valves are closed, and that failed to escape from the cylin-_ in the cylinder sufficient enough not Al 
the piston travels upward compress- der soon after the original opening only to inject the oil but also to _— 
ing the air to about 500 psi. Just be- of the exhaust port. As the piston atomize it, insuring rapid complete — 
fore top dead center, fuel is injected, starts its upward stroke, it covers the combustion. Fuel is drawn into the be ‘ 
and due to the high temperature of exhaust and inlet ports, and com-_ nozzle during the suction stroke of — 
the compressed air, ignites. presses the air charge. the piston, but injection does not oc- — 
As it requires an appreciable time Shortly before the piston reaches cur until near the end of the com- solic 
for the oil spray to be heated up and__ top dead center, injection occurs. As pression stroke when a cam opens 
start burning, injection takes place the piston reaches top dead center, the air valve and the high pressure 
10 to 15 degrees before top dead cen- Sc 
ter so that useful pressure is exerted fore 
on the piston the instant it starts mea 
downward. The duration of the flat, Fig, 2. The two- the 
constant pressure portion of the dia- stroke cycle. There zati 
gram is a function of the length of is one power stroke higl 
time required to inject the full fuel for one revolution mu 
charge. After combustion stops, the of the crankshaft for 
gases expand and force the piston stor 
downward on its power stroke. Near t 
the end of the stroke the exhaust con 
valve opens and the piston forces the he rail 
burned gases out on its upward , pur 
stroke. The admission valve then “™ ter 
opens and the entire cycle is re- a Cc 
peated. 4 all 
/ oe ind 
Two-Stroke Cycle ii S—. sur 
In the two-stroke cycle, shown in ee pena 
Fig. 2, there is one power stroke for & nea 
each two strokes of the piston, or one | Con 
revolution of the crankshaft. Intake } 
and exhaust ports are substituted for ual 
valves, and these ports are closed by -_ 
the piston itself, as will be seen in | - 
the subsequent explanation. | ph 
As the piston nears bottom dead the 
center on its downward stroke, it un- 
covers the exhaust ports which are 
located in the cylinder wall, allowing r 
most of the burned gases to escape. Di 
Immediately thereafter the piston Ly lor 
EXHAUST 
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Fig. 3. This plant with a total of 64,500 hp in 18 Diesels is the largest Diesel power 
iastallation in the world. The power is used for electrolytic processing at Jones Mills, 
Arkansas (Courtesy, Nordberg Mfg. Co.) 


air rushes into the cylinder, injecting 
and atomizing the oil. 

Air injection systems decrease the 
overall efficiency of the engine since 
some of the shaft horsepower must 
be used to drive the multi-stage air 
compressor, and are usually more 
complicated and less reliable than 
solid injection systems. 


Solid Injection 


Solid injection is accomplished by 
forcing the fuel through a nozzle by 
means of high pressure developed in 
the fuel pump. Dispersion and atomi- 
zation are achieved without using 
high pressure air, and the system is 
much simpler since there is no need 
for a high pressure compressor or air 
storage tanks. 

Two systems of solid injection in 
common use today are the common 
rail system and the individual fuel 
pump system. The common rail sys- 
tem employs a master fuel pump and 
a common reservoir, feeding fuel to 
all cylinders. In order that all cyl- 
inders receive fuel at the same pres- 
sure, it is necessary that all fuel lines 
are the same length, those feeding 
nearer cylinders being coiled to ac- 
commodate this extra length. 

More commonly used, the individ- 
ual fuel pump system, as its name 
implies, employs a_ fuel pump for 
each cylinder, and the fuel pressure 
is built up from suction pressure to 
the delivery pressure for each stroke. 


Advantages 


Among the advantages claimed for 
Diesels are: 1, Low fuel cost; 2, No 
long warming up period; 3, No stand- 
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by losses; 4, Uniformly high efficiency 
for all sizes; 5, Simple plant layout; 
and 6, No large water supply neces- 
sary. 

Morse states: “The Diesel can ex- 
tract more work out of each heat 
unit than any other engine in the 
world.” Where first costs are written 
off slowly enough so that operating 
costs are influential the Diesel be- 
comes a most attractive prime mover. 
Starting, paralleling, and loading of 
a Diesel can be accomplished in a 
matter of minutes, and further, when 
the Diesel is shut down there are no 
losses comparable to steam boiler 
banking fuel. The efficiency is about 
the same for smaller units as for 
large units whereas steam rates for 
turbines or engines are often twice 
as high in small units as in large. A 
Diesel uses only a fraction of the 
water required by a condensing tur- 
bine, and can be installed in locations 


Fig. 4. Diesel power 
plant for REA sta- 
tions. Federated 
Cooperative Power 
Association, Reeve, 
Iowa (Courtesy, 
Nordberg Mfg. Co.) 


where inadequate water supply would 
prohibit the use of steam turbines. 

The Diesel engine has found exten- 
sive use in marine power plants, in 
various mobile equipment such as 
trains, buses, trucks, tractors, and 
aircraft, but since this article is writ- 
ten for the power engineer, these ap- 
plications outside of the power gen- 
erating field will not be discussed 
further. 

Today Diesel engines of American 
manufacture can be purchased with 
engine speeds from 87 to 3000 rpm, 
and from 3% hp to 8500 hp. Because 
it is practical to combine a number 
of engines into line production, a 
single plant’s capacity is limited only 
by the number of engines employed. 

In small and medium size towns 
most of the municipal electric plants 
are using heavy duty stationary Die- 
sel engines. According to Hill, the 
Rural Electrification Administration 
Cooperatives, which serve many mil- 
lions of farmers, use Diesel plants for 
71.8 per cent of the total kilowatts 
installed capacity. 

Many industrial plants that use 
steam units to generate their own 
power during the winter have Diesels 
as standby and peak load units, and 
use the same Diesels to carry the 
base load during the summer when 
the heating requirements are low. 

That Diesel generators can be ef- 
fectively used as part of the base 
load equipment for year around serv- 
ice has been pointed out by A. C. 
Kirkwood in his article “How a 
Diesel Fits in a Steam Plant,” which 
was published in POWER PLANT EN- 
GINEERING for October, 1946. 

(Ed. Note: This ts the first of four articles 
on Diesel engines that will appear in the months 
to come. The succeeding three articles will deal 


with Diesel fuels, Diesel lubrication, and Diesel 
generating plant layouts.) 
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Practical Applications 
of the Mollier Diagram — VI 


By WALTER HEIDECKER 


S STEAM turbine thermal effi- 

ciency is limited by its Rankine 
cycle ABCF, Fig. 1, many of the low 
pressure plants are being converted 
into high pressure systems by the 
addition of a topping turbine. This 
turbine acts as a pressure reducing 
valve delivering steam at suitable 
pressure, temperature, and quantity 
to the existing low pressure plant; at 
the same time producing power as a 
by-product. 

In constructing the Rankine cycle 
of the proposed high pressure system 
on a Mollier diagram, we shall accept 
1450 Btu per lb as the maximum to- 
tal heat that the topping turbine will 
withstand. The turbine manufacturer 
will guarantee engine efficiency of 
the new unit equal to that of the old 
installation, so, in constructing the 
cycle diagram, all we need to do is 
extend the line “CJ” Fig. 1, until it 
crosses the 1450 Btu line at “M” Fig. 
2. Next draw the dotted line “MN” 
downward perpendicular to the 1450 
Btu line until it intersects the 0.5 lb 
pressure line at “‘N.” This line “MN” 
represents the available heat per lb 
of the proposed Rankine cycle ADMN. 
The line MC is the condition line of 
the steam passing through the top- 
ping turbine and MCJ the condition 
line of the steam passing through all 
the turbines to the condensers. As 
MC is almost one third of MCJ, the 
topping turbine should be designed 
to carry one third of the maximum 
load of the power plant. 

Figure 3 is a diagram of our low 
pressure power plant with an added 






ENGINE EFF. 
GJ=> CF = 76.2% 

RANKINE CYCLE ABCF 

EFF. = CF + CB=33:55% 
THERMAL EFF. 
CJU+ CB* 2556% 


©® 


Fig. 1. Existing Rankine cycle diagram 
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high pressure topping turbine. Pres- 
sures and temperatures in the sys- 
tem are tabulated and the points lo- 
cated on the Mollier diagram. The 
existing low pressure plant (to the 
left of the dotted line, Fig. 3) may 
consist of many condensing units. To 
avoid the confusion of a large sprawl- 
ing diagram, we shall assume that all 
the low pressure turbines are identi- 
cal and the steam flowing to them is 
equally divided. The unit represented 
on the diagram has 2 extraction 
points with 2 feedwater heaters. 

As the saturation temperature in 
the boiler is between 550 and 600 F, 
a sufficient number of closed feed- 
water heaters can be added to the 
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Fig. 2. Proposed Rankine cycle diagram 
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water passing directly to it from the 
Beeer amen boiler feed pumps. Fig. 5 is a dia- 
gram of this split circuit on the Mol- 
lier diagram. The flow of feedwater 
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| ees pe | = Te . through the boiler along the line SG 
~174 = 6 to G where it is reduced in pressure 

we “I71 = 682 along the line “GM.” The remainder 
passes through a regulating valve at 
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LOST TO S being reduced in pressure along the 

: CONDENSER line “SN” to N where it is mixed 
7 with highly superheated steam from 

) \ “M.” This is accomplished by spray- 








ky ing the feedwater into the fast mov- 
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(KX \ - ing steam. The steam and suspended 
\) ‘Ale iy an moisture is forced through a con- 
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i has { 7 = a sudden a — ex- 
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Fig. 4. Flow diagram CN (964) = 0.1555 or 15.55 per cent. 
To calculate the thermal efficiency 
gram of the cycle with the desuperheater 
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proposed installation to bring the 
temperature of the feedwater up to 
365 F before it enters the economizer. 

It is of interest to note that the 
boiler feed pumps of the original 
setup can be used for booster pumps 
in the new arrangement. These 
pumps are turbine driven, the ex- 
haust steam, passing to the third 
feedwater heater. (Just to the right 
of the dotted line, Fig. 3). The fourth 
heater condenses vapor from the 
evaporator make-up system, (detailed 
diagram omitted) and the fifth heater 
uses steam direct from the low pres- 
sure header. 


Although this is a many circuit cy- 
cle, the designing engineer creating 
as many extraction points as he de- 
sires (by using turbine driven auxili- 
aries), we have confined ourselves to 
four extraction points. Our flow dia- 
gram, Fig. 4, can be drawn as a 5 
circuit cycle. Of the 1114 Btu added in 
the boiler, 415 are converted into me- 
chanical energy and only 699 Btu are 
lost to the condenser. Breaking down 
the cycle into its circuits, 75 per cent 
of the steam passes through all of 
the turbines to the condensers. This 
is the Rankine cycle, and the thermal 
efficiency of this circuit would be 
CJ + CB = 33.52 per cent (see 
Fig. 3). The Btu converted to me- 
chanical energy would be 75 per cent 
of CJ (470) = 352. The remainder, 
63, is converted to mechanical energy 
in the 4 extraction circuits, the heat 
not converted being returned to the 
boiler in the feedwater. 


It might be of interest to study 
these feedwater heating circuits in- 
dividually. Referring to the cycle dia- 
gram Fig. 3, a pound of steam pass- 
ing through the prime mover to the 
first feedwater heater has 350 Btu 
(CH on diagram) converted to me- 
chanical energy. A pound of steam 
passing through the prime mover to 
the last feedwater heater has only 150 


Btu (CD on diagram) converted. Al- 
though none of the heat is lost, it 
being returned to the boiler in the 
feedwater, it does contain a consider- 
able quantity of available heat that 
could perform useful work in the 
prime mover. 

It would seem logical for the oper- 
ators to make every effort to heat 
the feedwater before it left the low 
pressure system. Failure to do this 
increases the quantity of steam ex- 
tracted to the high pressure heater 
with its attendant low work perform- 
ance in the prime mover. 


When the topping turbine is out of 
service the steam from the high pres- 
sure boilers passes through an auto- 
matic pressure reducing desuperheat- 
ing valve direct to the low pressure 
turbines. The desuperheater gener- 
ates steam as a by-product, the feed- 





Fig. 5. Desuperheater cycle diagram 


in operation, refer to Fig. 4. As the 
topping turbine is out, we can sub- 
tract the 150 from 415 which leaves 
265. Next calculate the Btu that is 
converted to mechanical energy in 
the prime mover from the steam gen- 
erated in the desuperheater. 265 x 
15.55 per cent = 41.2 Btu. The total 
heat converted would be 306.2 Btu 
(41.2 — 265) dividing this by 1114 
(heat added in boiler) we would get 
a thermal efficiency of 27.48 per cent. 


USE OF A LATHE 
AS A SHAPER 


HERE Is one for the plant lathe. 


A customer comes in with a small 
cast iron pully to be rebored for a 
larger shaft, one inch diameter. As 
it was to be used for driving a man- 
lift in a grain elevator, a key was 
required and the bore was five inches 
in length. 

After boring a tool the size of the 
key slot was ground to cut toward the 
headstock when pushed into the bore. 
The tool was inserted in the Arm- 
strong boring bar and adjusted to the 
right height to cut the slot in the 
bore by using the lathe carriage in 
the manner of a shaper machine or a 
slotter machine. Light cuts about 
0.002 in. are used so at not to put 
too much strain on the rack and pin- 
ion which drive the carriage. 

The feed is regulated by the divi- 
sions on the crossfeed dial to suit the 
hardness of the material cut and the 
amount of energy supplied by the op- 
erator who turns the hand wheel. 

Key ways can be cut in shafting in 
the same manner where no milling 
attachment is available. Rough out 
the key way with a pointed tool sim- 
ilar to a thread tool and finish with 
a tool ground right size for the key. 


ELMER H. HARVEY 
Pine Bluffs, Wyo. 
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Phasing Out 


Synchronous Motors 


An interesting example of the application of vectors in 
solving a practical problem involving a synchronous motor 


By A. J. CAPARO 


Editor’s Note: Almost a quarter 
of a century ago, there appeared in 
Power Plant Engineering an article 
on the phasing out of synchronous 
motors. It was a short article but 
somehow the author managed to put 
a great deal of good practical infor- 
mation in it. During the years we 
received many requests for reprints 
of the article, so many, in fact that 
our supply of back copies and tear 
sheets long ago were exhausted. 
Then, when a request for a reprint 
came in we were forced to have 
photostatic copies made. Though the 
article was published in the Novem- 
ber 1 (we published twice a month 
in those days) 1924, we had a re- 
quest for a reprint of this article 
as recently as 1946. 

Because of the sustained interest 
in this article and because it is just 
as useful today as the day Mr. 
Caparo wrote it, we reprint it here 
for the benefit of a new generation 
of engineers who may find it of value. 


OST PRACTICAL ELECTRICAL 
men are familiar with the use 
of vectors in the analysis-of alternat- 
ing current problems. The following 
instance is an interesting example of 
how vectors may be applied to the 
solution of some practical problems 
which often come up in the power 
plant. 
In a certain plant in which several 
synchronous generators were in- 


stalled it was desired to operate a 
three-phase synchronous motor cou- 
pled to a direct-current generator in 
order to supply the required excita- 
tion for the fields. 

Little was known regarding the 
constructional features of the motor, 
in fact the only available information 
was that contained in the name plate, 
i.e., 440 v, 3-phase, 8-pole, 60 cycles, 
60 hp. The machine had a stationary 
armature and revolving fields. Besides 
the two terminals for the excitation of 
the motor fields from the storage bat- 
tery source, there were six other 
pairs of terminals coming directly 
from the armature. These came out 
in such a way that it was impossible 
to trace the windings without dis- 
membering the motor. The problem 
now was to determine the proper 
connections to operate the motor un- 
der normal conditions. 

To do this the motor was first 
driven as a generator at a speed, as 
computed by the use of the formula 
N(RPM) =a OX 
or 900 rpm. Using the direct current 
side as a motor, excitation was ap- 
plied until the voltage across one pair 
of opposite terminals showed 50 v. 
Let the accompanying diagrams show 
the six pair of terminals from the 
armature, and let e: and ez, etc., rep- 
resent the voltage per terminal, with 
the arrows arbitrarily chosen to rep- 








e = 90% RB a. 
@+e2=96.6v ~~~. 
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Fig. 1. Terminal board on motor, showing 6 pairs of leads 
Fig. 2. Vector diagram showing how the two voltages are added vectorially 
Fig. 3. Vector diagram showing the relations of the various emf’s 


resent the direction of the positive 
maximum value of alternating emf as 
a point of the field, say the middle 
of a north pole, sweep past a point 
on the periphery of the armature. 

By means of a voltmeter it is found 
Hat: = 6s => &. = es = Ces = 
numerically. If now we connect the 
terminals ‘“‘a’’ and “d,’”’ and measure 
the voltage across cb, we obtain 96,59 
v. That, that is so, is easily seen by 
referring to the arrows in Fig, 2: 
€: + e2 = 96.59 v and similarly, con- 
necting “d” and “e” we get es + e 
= 96.59 v, numerically. If 1 and 2, 
or any of the following pairs of coils, 
2-3, 3-4, 4-5, 5-6, were in phase, then 
the result of the test outlined above 
would be 100 v instead of 96.59. 
There is then an angular difference 
between e: and ez, and since each is 
50 v we have the three sides of an 
isosceles triangle, namely, 50; 50, 
96.6, as shown in Fig. 2. 

Solving the triangle, it is found 
that the angle between e: and ez is 
30 electrical degrees. In the same 
way the angle between €2-€3, e3-e;, 
€4-€s, @s-€6 is found to be 30 deg. As 
a check, connect b and g, and meas- 
ure the voltage across ah. This is 
found to be 70.5 v. Thus we have 
again the three sides of an emf tri- 
angle, namely, 50, 50, and 70.7, which 
when solved gives an angle of 90 deg 
between the two vectorially added 
emf’s, namely, e: and és. 

The complete vector diagram of 
emf can now be drawn by the lines 
€1, @2, @s, C4, Cs, Cs, Of the diagram 
shown in Fig. 3. 

It must be stated that each vector 
represents the emf developed by eight 
coils so placed around the armature 
that their electromotive forces are in 
phase, and hence added by arithmetic 
to render 50 v under this excitation. 

Having discovered the phase dis- 
placement of the coils, we now pro- 
ceed in a more general way to show 
how the vector diagram of emf is 
used to determine various schemes of 
connections. 


Case of a Y Connection of Maximum 
Terminal Voltage 


In order to obtain a maximum ter- 
minal voltage with the least excita- 
tion we combine these emf’s in three 
pairs, each pair consisting of two 
emf whose angular displacement is 
the least, connected in series. 

This argument leads to the combi- 
nation e: + ee =e: + 2@3 + &= 
Qs; + 4, Gs + C6 = Cs + oe. It will be 
noticed that the angular displacement 
of e1 ao 2, es = a, @s + 4, is 60 deg, 
respectively, hence reversing es + + 
we obtain three equal emf’s with a 
phase displacement of 120 deg. 

Referring now to the terminal 
board we connect the points, b-c, f-g, 
j-k, and we have e: + 2 across a-d. 
Let the numerical value of each ter- 
minal emf @:, @€2, es, etc., be repre: 
sented by e, then e: + 2 = @s +4= 
es + 6 = 2e cos 15 as can be easily 
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Figs. 4 to 11. Diagrams showing the various connections and the vectors by means of 


which these connections were determined 


seen from the vector diagram shown 
in Fig. 3. 

In order to obtain a Y connection, 
select a neutral point such as 0 (Fig. 
4), and trace the arrows in board 


0.5176e, and that of the line emf 


across terminals A, B, or C is 2V3 e 
cosine 75 deg or with e = 50, this 
voltage becomes 44.8 v. The terminal 
board of connections for the last ar- 
rangement is shown in Fig. 7. 

Following the same scheme, we can 
determine the connection of minimum 
voltage for a given excitation. This 
is shown in Fig. 8. 


Two Phase, Maximum 


Since vectors e2 and es, Fig. 9, are 
at right angles and since the vectors 
€1, @3, and @s, @€s are symmetrically 
placed with respect to the former, 
the combination e: + e2 + es + @: 
+ .,++ 3 is at right angles from es + 
es + @¢ — @e1 + 5+ 6. This suggests 
the two phase connection of max- 
imum numerical value as shown in 
Fig. 10. The numerical value of this 
phase voltage is 

2e cosine 30 deg + e = e (2 cos 

30 + 0.1) = 2.732e 

If we subtract vectors ez and es 
from the combination e: + es and es 
+ es we obtain another combination 
of two vectors e: — ez + es and es — 
es + es which are at right angles. The 





diagram positively, that is, in direc- 
tion of arrows for e: + 2 and es + z, 





since they are 120 deg apart, and 
negatively, or opposite to the arrows, 
to obtain vector—es + 4 which, being 
the reverse vector es + 4 is also 120 
deg from the other two. 

It is apparent then that the line 
emf’s across terminals A.B.C. are 


numerically equal to 2V3e cosine 15 
or 3.345e or if e = 50 v, then the 
emf is 167.3 v, which means that the 
excitation is to be increased until this 
voltage reaches the normal value of 
440 v. 


A Delta Connected Circuit 

If a delta circuit is desired, trace 
the vector diagram in such a way 
that the resultant of two of the phase 
emf’s, €: + 2 €s + 6 is equal and op- 
posite to the third emf in the tri- 
angle of emf, thus formed. This 
makes the resultant emf in the local 
circuit of the delta zero. This leads 
us to the following scheme, e: + 2 + 
@s +6 = @3 + 4 tracing the circuit of 
their terminal board as suggested by 
this formula, we get the connections 
shown in Fig. 5. 

If, instead of adding the electro- 
motive forces of smallest angular dis- 
placement in pairs of two, we should 
subtract emf’s, we obtain: e: — 3 
€3 — 4 @s — « Shown in vector dia- 
gram, Fig. 6. Now if es — 4 is re- 
versed,'we have three emf’s at 120 
deg from each other, which may now 
be connected to form either a Y or 
delta scheme of minimum value. 


The Y Connection 

















OER ROPER OT ODEN PB 




















In case of a Y, the value of the 
phase emf e:— 2, €s—.«, Cs—e is 2e 
Cosine 75 deg = 2 X 0.2588e = 





“Him? He’s the’ plant engineer on inspection—he was with th’ Army over in th’ Far 
East for a spell.” 
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scheme of connections is shown in 
Fig. 11, and the numerical value of 
the electromotive force is 

2e cos 30 — e = e (2 cos 30 — 1) 

= 0.732 e 

Similarly other combinations are 
easily worked out. The scheme is 
based on the hypothesis that the 
vectors in a clock diagram which rep- 


resent positive direction, say of the 
maximum voltage, are represented in 
the terminal board diagram by ar- 
rows all pointing in the same direc- 
tion, arbitrarily selected, so that any 
combination on the vector diagram, 
if followed out, upon the terminal 
board diagram, will give the desired 
result. 


Notes on Changing 
Feedwater Treatment 


in Boilers 


This article, based on an actual experience, tells what to do and what 
not to do when changing boiler operation from internal feedwater 
treatment to external treatment and what to expect in the interim 


By CHARLES W. PARKS 


HE FOLLOWING ARTICLE is 

written with the express purpose 
of aiding anyone faced with the prob- 
lem of changing the feedwater in 
their boilers. Regardless of the kind 
of change being made, there will al- 
ways be some reactions that are new 
to the operators or at least most of 
them and if they know what to ex- 
pect, it makes the going much easier. 
This story is of my own experiences 
and need not apply to all types of 
boilers and all types of water. How- 
ever, the general reactions which took 
place in our boilers should take 
place in other boilers but in different 
degree. The reaction of our water, 
which is city water would hold for 
any similar water but water of a dif- 
ferent composition and _ hardness 
would naturally react differently. In 
other words, our water is of about 4 
grains hardness but if water of 10 
grains hardness would be fed to boil- 
ers, it would take more chemicals to 
soften or treat it in a boiler or it 
would take more salt to soften it in a 
zeolite softener. 

The following story is merely in- 
tended to be a guide for anyone con- 
templating changing from chemical 
treatment in the boiler to softening 
it on the outside and then feed it to 
the boilers. 

It will always be necessary to feed 
small amounts of chemicals to the 
boiler even though the water has 
been previously softened to what has 
been termed “zero hardness”. The 
reason for this may be outlined as 
follows: A small charge of phosphate 
will be needed because even though 
the water has been softened to what 
is termed ‘zero hardness”, small 
amounts of calcium salts will be pres- 
ent in the water. This amount may 
be so small that it cannot be detected 
by the soap hardness test. However, 
this small amount of calcium has to 


be taken care of and it has to be 
taken care of chemically in the boiler. 
Tannin may or may not be discon- 
tinued depending on the temperature 
and pressure on the boiler. Sodium 
sulphite will be needed, if previously 
needed, because the softener does not 
prevent dissolved oxygen in the 
water. Under certain conditions caus- 
tic soda or soda ash will be needed. 
This occurs when raw water has to be 
fed to the boilers for a while during 
repairs. It is rarely needed when soft 
water is being fed to the boilers. 


Reactions to Be Expected 


One of the interesting reactions to 
be expected with soft water and prob- 
ably one of the most valuable is the 
rapidity with which the alkalinities 
and concentrations will build up from 
a given point. If for some reason a 
continuous blowdown valve is left 
closed or not properly set, the con- 
centrations will build up fast due to 
the fact that in softening water in a 
sodium exchange base softener, the 
substitution of two sodium ions takes 
place for everyone of calcium or mag- 
nesium salts. This causes an increase 
in the total dissolved solids and 
causes the continuous blowdown 
valves to be open wider and for 
longer periods. This causes more 
water to be blown out of the boiler 
and consequently more feedwater is 
required. The per cent of blowdown, 
when used for heat balance calcula- 
tions, will be greater and have to be 
accounted for. The original scale and 
deposits will gradually come off of 
the metal in the boiler and come 
down as suspended matter in the 
water. Of course, the heavy material 
will settle out and can be blown out 
through the main blow down valves. 

After a boiler has been off of the 
line for about a week and then put 
back on again, the water will be very 


turbid or cloudy for about a week, 
The samples will filter out clear how- 
ever, proving that the matter is en- 
tirely suspended solids. After about 
a week the water will get back to 
normal again. The length of time that 
it takes for all of the original deposits 
to come off of the metal will depend 
on the boiler and the depth of the 
scale but, roughly, it will take about 
a year. When soft water is first used, 
the water will have a slightly cloudy 
appearance which will diminish grad- 
ually until it completely disappears, 
During the period which this old ma- 
terial is sluffing off, the boilers will] 
have to be washed out more often 
than before for the first few months, 
Otherwise this old scale may come off 
fast enough to plug up water wall 
tubes. 

Although the alkalinities and con- 
centrations will build up faster and 
higher with soft water than with 
other water, they will not cause the 
boiler to foam and prime as quickly 
as when chemical feed is used. 

Prior to December 16, 1946, we 
treated the water that fed our two 
1000 hp boliers with caustic soda, 
phosphate, tannin and sodium sul- 
phite. 

This was fed in hourly shots ex- 
cept the sodium sulphite which was 
fed separately and continuously to 
the feedwater heater. For six or eight 
months previous to this, we knew 
that we were going to change over to 
soft water feed and that most of the 
chemical feed would be eliminated. 
However, none of us knew exactly 
what reactions to expect after the 
change over was made. We all had 
our own ideas but we were ready for 
anything. On the day that the change 
was made, we stopped feeding the 
caustic soda and reduced the phos- 
phate feed to 10 lb per day. The tan- 
nin and sodium sulphite were left the 
same. 

After that, it was found that oc- 
casionally it was necessary to feed 
small amounts of caustic soda. This 
was around % to % lb per day but 
usually none at all. There was at the 
time of the changeover, a new 1000 
hp boiler under construction of the 
same type as the old ones. After this 
boiler went into service, it afforded 
a splendid opportunity to observe the 
reactions in a boiler that never had 
anything but soft water fed to it. 

We formerly fed from 30 to 40 lb 
of caustic soda and from 40 to 50 Ib 
of phosphate per day depending on 
the load and the condition of the 
water in the boilers. The tannin and 
sodium sulphite feed of 5 lb per day 
were still maintained. At a load of 
120,000 lb per hr, which is an av- 
erage load, the above chemicals 
treated 360,000 gal of water per day. 
Our softeners have a capacity of 190; 
000 gal per regeneration making 4 
total of 570,000 gal for the three 
softeners. At the above load they 
will run for 1.6 days. Each time a 
softener regenerates, 350 lb of salt 
are used and 2500 gal of water goes 
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to waste to back wash and rinse them. 
This makes a total of 1050 lb of salt 
and 7500 gal of water every 1.6 days. 
Each softener is equipped with auto- 
matic electric controls and each is 
equipped with a motor driven centrif- 
ugal pump. The pumps are inter- 
changeable so that any pump may be 
used for any one of the softeners. One 
pump runs continuously. When there 
are no softeners regenerating, only 
pump is necessary at normal loads. 
When there is a softener regener- 
ating, two pumps are required for the 
regenerating period of 55 minutes. 
The use of soft water has increased 
our continuous blow down rate about 
4 times the original amount. Little 
heat is lost however, due to our heat 
exchanger. Sodium sulphite is still 
fed separately to the feedwater 
heater while the tannin and phos- 
phate are fed in hourly shots as be- 
fore. In event that our alkalinities 
rise too high we stop feeding the com- 
pound until they diminish enough to 
resume the feed. When we were on 
city water with the original chemical 
feed, if the alkalinities rose too high, 
we experienced some foaming or 
priming. With soft water, we can 
have much higher alkalinities with no 
signs of foaming. This is a worth 
while feature inasmuch as foaming, 
especially at high loads, is very dan- 
gerous and. troublesome. However, 
high alkalinities should never be per- 
mitted and should be brought down 
as soon as possible. 


Savings or Advantages to Be Expected 


The actual savings to be expected 
from changing‘over to soft water for 
boiler feed purposes will depend on 
many factors. These may be such as 
type of softening plant, type of boil- 
ers, type of water and etc. First 
cost, installation cost and mainte- 
nance may be very high in some par- 
ticular cases and take some time to 
get the investment back. In other 
cases it may come back in a short 
time. Savings will depend a good 
deal on the amount of maintenance 
and boiler outage previously experi- 
enced. In cases where the softener 
installation is part of complicated 
hookup and equipment. the savings 
will have to come more from the re- 
duced boiler maintenance and outage 
than the savings in the cost of chem- 
icals. Where a simple softener is, or 
can be installed, the savings will be 
considerably more. Probably the 
greatest advantage of using soft 
water for boiler feed is the reduced 
boiler Maintenance and outage. The 
time out for washing and cleaning 
boilers constitutes no great problem, 
as a rule, because this is done on 
week ends anyway. But where tubes 
have to be turbined or replaced and 
drums have to be scraped, it takes 
more time than can be found on week 
ends. Where this runs into boiler 
outages, this cost is much greater. 
Even where there are enough boilers 
(spare) this work is very expensive. 
The savings in chemicals may be off- 


set by other items. For instance, 
every time a softener regenerates, it 
takes from 250 to 500 lb of salt to re- 
generate it, from 350 to 500 gal of 
water to backwash it and from 2000 
to 3000 gal of water to rinse it soft 
again, depending on the size of the 
unit and the hardness of the water. 
Where very hard water is used, the 
operating costs are higher. Where 
direct city water pressure is not great 
enough to properly operate a sof- 
tener, pumps have to be employed to 
supply the proper pressure. Where 
the sewerage system is not adequate 
to carry away the waste water fast 
enough, pumps also have to be used. 
These pumps may be electric, engine 
or turbine driven but regardless of 
the power used, the operating costs 
are increased by this much. In some 
cases, though seldom, an extra man 
has to be employed to care for the 
softeners and related equipment. Ob- 
viously the more equipment involved, 
the more it costs to run the softeners 
and the more the running costs, the 
less will be the savings. 


I sincerely believe, that anyone 
contemplating changing from chem- 
ical treatment of feedwater to soft 
water, will be well justified by hav- 
ing their boilers chemicaly cleaned 
first. In this process, a solvent is 
pumped through the boilers and 
boiled, drained and washed out. This 
cleans the boiler down to the bare 
metal. Then the boiler is given a good 
clean start when starting to use soft 
water. If this is not available, I 
would recommend the regular clean- 
ing methods. Turbining the tubes, 
scraping the drums and cleaning 
wherever possible. There are sev- 
eral reasons for this theory. First, 
because after starting to use soft 
water in boilers, that have previously 
been chemically treated, all of the 
usual scale and deposits hidden out in 
corner and crevices, will start to sluff 
off and come out into the water as 
suspended solids. When the change is 
first made, this can be very serious 
because, if too much material comes 
out into suspension at once it could 
cause foaming or plugging up of 
water wall tubes and box headers. 


Pressure Tubing 
for High Temperatures 


HIGHER pressures and tempera- 
tures in power plants of both 
industrial and utility concerns have 
complicated the problem of selecting 
tubing for heat exchanger work. 
While new operating conditions have 
been found beyond the limits of use- 
fulness of some of the older non- 
ferrous tubing alloys, they have 
merely provided the incentive for the 
practical application of some new 
compositions. Where the equipment 
designer used to have only three or 
four materials from which to make 
a choice, he may now have as many 
as seven or eight to weigh in the 
balance. 

An adequate appraisal of tube 
materials requires consideration of at 
least these four factors: 1. Proper- 
ties to meet the operating stress and 
temperatures. 2. Corrosion. 3. Rela- 
tive heat transfer. 4. Costs. 


Operating Stress and Temperature 

These are the primary conditions 
that govern the selection of any tub- 
ing. The ASME Code for Unfired 
Pressure Vessels sets the limits for 
maximum temperatures and design 
stresses for which a specific tubular 
material may be used. But the de- 
signer of heat transfer equipment 
must apply these limits to establish 
permissible working stresses for the 
given application. This may give him 
different gauge thicknesses and diam- 
eters for the several materials he 
has under consideration. This in turn, 
must be correlated with the design 
and space limitation. 


The tube selection chart on the 
chart page of the Practical Engineer 
and Electrician section gives permis- 
sible working pressures for annealed 
tubing, necessary in U-tube construc- 
tions, particularly for those tubes 
that are to be bent cold to small 
radii. However, it should be pointed 
out that stress-relieved tubing usu- 
ally has ample ductility to permit 
rolling or expanding of tubes in 
straight-tubed heat exchangers and 
for some U-tubes that are to be bent 
to liberal radii. Stress-relieved Monel 
tubing need have only about 80 per 
cent the wall thickness of the an- 
nealed tubing, because of the high 
strength and permissible stresses, for 
the same temperature and pressure. 

The corrosive natures of the en- 
vironments encountered in power 
plant heat exchangers is such that 
ordinarily the available non-ferrous 
alloy tubes demonstrate adequate re- 
sistance to corrosion. The contribu- 
tion of nickel to resistance to attack 
by alkalis and steam gives the nickel 
alloys an advantage under particu- 
larly severe conditions. Of equal 
importance is the fact that the nickel 
alloys in the condition used for heat 
exchangers are not subject to caustic 
embrittlement or other forms of 
stress-accelerated damage from cor- 
rosion in the environments encoun- 
tered. 

Just as important as the thermal 
conductivity of the material is its re- 
sistance to corrosion and scaling. 
The thin film of corrosion products 
on a metal’s surface will affect its 
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rate of heat transfer to a greater de- 
gree than will either the liquid films 
or the thermal characteristics of the 
metal or both. 

Let us assume materials suitable 
to meet the operating pressure and 
temperatures and overall heat trans- 
fer requirements. The price of a tube 
bundle will be affected by the follow- 
ing: 1. Cost of the tubing (size, 
weight, and footage required). 2. 
Cost of the tube sheet, depending on 
the thickness required to meet the 
stresses. 3. Cost of fabrication. 

Initial costs are only part of the 
picture, however. The service life of 
the unit and maintenance and shut- 
down costs may be even more impor- 
tant. Here again corrosion is a major 
factor, as is erosion. It is practically 
impossible to repair leaks in the mid- 
dle tubes of a U-tubed heat ex- 
changer leak and must be plugged at 
the tube sheet. 


MECHANICAL TOPICS 
Spring, 1947 
International Nickel Co., Inc. 


One Horsepower Questions 
with High Pressure Answers 


By George L. Church 
Chief Engineer, Water Pumping Station 
East Mustache, Pennsafornia 


24. What is a compound engine? 
One that runs on boiler compound. 

25. How do you know when it is 
time to key up an engine? When the 
coffee pot won’t stay on the cylinder 
any longer. 

26. Suppose you burned out a 
crankpin bearing, what would you 
do? Nothing. Why get excited about 
it? 

27. Wouldn’t this make the engine 
knock? Not much more than it did 
before. 

28. How can you tell when the en- 
gine slows down? You can’t. The 
boss comes in and discovers it first. 

29. Suppose the steam started 
blowing around the steam chest, what 
would you do? Drive in a shingle. 

30. What is an indicator? Some- 
thing to brag about. 

31. Suppose that you bought a 
new indicator, put it on the engine, 
and found you could get no picture 
on the card. What would you do? 
Send the indicator back, and ask for 
a picture of Betty Grable. 

32. Suppose you do get an impres- 
sion on the card, how do you know 
whether the engine is properly ad- 
justed or not? Ask the boss of the 
wood shop, he always knows. 

33. Do you record any data on the 
card? Hell, no! It isn’t necessary, 
you can remember it. If you put any 
dope on the card, everybody else 
would know as much about it as you 
did. 

34. What is a non-conductor? One 
that does not belong to any union. 

35. How can you tell if there is 
current on the switch board? Lay a 


monkey wrench across the bus bars. 

36. Where are fusible plugs usu- 
ally placed? On the window sill, or 
in a bench drawer, with broken gage 
glasses and ends of belt laces. 

37. Why? So they will not melt 
out and mess things up. 

38. How do you find the horse- 
power of a boiler? Ask some fellow 
who ran one in a country saw-mill; 
he always knows. 

39. Isn’t it always economical to 
heat the boiler feedwater? It all de- 
pends on the old man. Don’t argue 
with him. 

40. Why is the lever safety valve 
still generally used? It makes a 


dandy place to hang the slice bar. 

41. What is the difference between 
a steam drum and a mud drum? 
About eleven feet. 

42. Should a fireman he able to 
read and write? Sure, otherwise, 
howinell could he study to pass this 
examination ? 

Now just one more question. If 
you answer this one as correctly as 
you did the others, you will get q 
license of some kind. 

43. Suppose that the usual boiler 
pressure was 100 lb, and one morn- 
ing you saw it jump from 100 lb to 
285 1b what would you do? Run like 
hell! . 


PRACTICAL HINTS 
AND_ KINKS 


HANDY DISPENSER FOR 
SOLDER EASILY MADE 


THE PENCIL-TYPE solder dispenser 
devised at General Electric’s Sche- 
nectady Works prevents contamina- 
tion of solder from handling and dirt. 
It was made of a piece of methyl 
methacrylate resin tubing. The brass 





nozzle is cemented into the body of 
the tubing with a press fit. Before 
loading the solder into the dispenser, 
it is form wound on a drill rod in a 
bench lathe. The operator pulls the 
solder from the dispenser with pliers 
as it is needed. 


15 psi 
STEAM past: 
CITY WATER a 


14" 





RANCO THERMOSTAT 
SET AT 


NOTE BOOK BLOTTER 


By ATTACHING a blotter to the 
cover of a notebook, as shown, it will 


~NOTE BOOK 


COVER 





(b) 
omar 
provide a convenient means of blot- 
ting writing on any page in the note- 
book. 


AUTOMATIC HOT WATER 
BOOSTER FROM SHELL AND 
TUBE AMMONIA CONDENSER 
By Charles D. Dyer 

THIS IS a shell and tube ammonia 
condenser that we made from an old 
5 x 5 York compressor; dimensions, 
56 in. long by 16 in. diameter. The 
steam circulates around the shell and 
tubes and the water passes through 
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Sketch showing how automatic hot water booster was made 
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the tubes to main heater (not shown). 
We were about to install a larger 
heater before we tried this set-up. 
We now have all the hot water we 
can use, this has been in operation 
about 3 months with good results. 

The thermostat controls the mag- 
netic valve in the vacuum return line. 
This system is more efficient than 
control at steam supply. The Ranco 
pulb type thermostat is submerged 
in hot water near the outlet. 
Springfield, Mass. 


GROUNDING PORTABLE DRILLS 
By W. E. Warner 


THE GROUNDING of portable drills 
is not always recognized. Several ac- 
cidents more or less serious have 
occurred through the neglect of this. 
These machines are very susceptible 
to grounding, owing to their portable 
nature, the small clearances, their 
exposure to bad atmosphere condi- 
tions and the metallic dust produced 
when working. 

These grounds are usually very 
slight and a good clean and blow out 
will usually provide a remedy. 

Damp is another enemy; these ma- 
chines should be stored in a dry place 
when out of use, they should never be 
left lying about even for a few hours. 
These machines should be regularly 
tested for insulation resistance and 
continuity of earth. 


FABRICATED DESIGN SAVES 
MATERIAL AND LABOR 


A SAVING of 37 per cent in material 
and labor in the production of certain 
guides for motor-generator sets at 
General Electric’s Schenectady Works 
resulted from the keen observation 
of Ivan Wilday, a milling machine 
operator, that the part could be fab- 
ricated instead of machined. 

While machining the part shown in 
Fig. 1, Mr. Wilday noticed that an 
extension of the lines AO and BO 
formed a right angle, and also that 
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Fig. 2. Guide, fabricated 


December, 1947—-POWER PLANT ENGINEERING—Chicago, II! 


the distances C and D were identical 
to the dimensions of a piece of stand- 
ard 42x3x3-in. angle iron. He sug- 
gested fabricating the part as shown 
in Fig. 2 by welding together a piece 
of angle iron and three pieces of light 
bar stock. This proved to be every 
bit as good as the guide previously 
made from heavy bar stock. Of 
course, accuracy in fabrication is es- 
sential, and the finished part must be 
annealed for strain relief. 


BALANCED PRONY BRAKE 


By ALEX. COWIE 
WHEN USING a Prony brake to 
measure large powers, the unbal- 
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Balanced Prony Brake 


LETTERS 
AND 


anced or overhung load on the shaft 
to which the brake is attached may 
be objectionable. In order to reduce 
this load to zero for any required 
torque, a simple calculation enables 
one to determine the magnitude of 
the scale load and of an additional 
weight to be hung on the Prony 
brake arm at its center of gravity. 

Wi = Scale load (lb) 

We = Weight of arm (lb) 

Torque — Wi Li — Wz Lez 

C.G. Center of gravity 


Unbalanced (overhung) load = 
Wi = W2 

Add weight Ws to Wz such that W, 
= W. + Ws 


Then overhung load will be zero 
(i.e. shaft will be subjected to a 
pure couple = Wi (Li — Le)) 

Example given T — 100 ft lb 
W. = 8 lb 


L.— 7 ft Le — 3 ft 
100 — Wi (Li — Lez) — 4 Wi 
Wi = 25 |b 
Added weight at C.G. — Ws — 25 
—8=17 lb 





























HURRICANES AND 
ATOMIC ENERGY 


REFERRING TO THE article ‘“Scien- 
tific versus Popular Thinking on 
Atomic Energy” in the August issue 
of POWER PLANT ENGINEERING, I feel 
that engineers might be able to 
“fight” a hurricane by means of an 
atomic bomb. 

A hurricane, we know, is a circular 
movement of air, loaded with rain. 
This shown in Fig. 1. Therefore, if, 
by means of a high flying airplane or 
perhaps a rocket, an atomic bomb 
were exploded on one side of the 
circle of wind, the force of the blast 
would disrupt the circular movement 
of the air and so destroy the force 
of the hurricane. See Fig. 2. 


Brooklyn, N. Y. S. KuLicH 


Editor’s Comment: Mr. Kulick’s 
suggestion is interesting but it fails 
to take into account the enormous 
force of the hurricane. In theory, 
the idea is sound; granted that an 


atomic bomb blast had _ sufficient 
force it would be possible to stop or 
slow up the circular movement of air 
in a hurricane but no bombs of suffi- 
cient power to accomplish this are 
available at the present time, nor are 
they likely to become available in the 
future. I certainly hope that no such 
bombs will ever become available. 


Man can be proud of himself for 
having conceived and constructed an 
atomic bomb. It is by far the most 
powerful force he has ever created; 
yet, compared to the forces of nature, 
the force of a hurricane, an earth- 
quake or volcanic eruption, or even 
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Diagram showing proposed use of atomic 
bomb blast in disrupting hurricanes 
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the slow weathering by the atmos- 
phere, the force of even an atomic 
bomb is insignificant. 

The atomic bombs which we have 
produced so far—those of the type 
used at Hiroshima and Nagasaki and 
Bikini bombs—can devastate an area 
of approximately 4 square miles. A 
hurricane, on the other hand, is capa- 
ble of devastating areas of ten thou- 
sand or more square miles and, of 
course, the force that produces this 
devastation represents only a small 
portion of the total force of the hur- 
ricane. The total force of a hurricane 
may be a million times greater than 
any atomic bomb blast we have, thus 
far, produced. It should be evident, 
therefore, that even if we had atomic 
bombs much more powerful than 
those we have produced their effect 
on a hurricane would be negligible. 

Of course, if we could explode the 
bomb at a time when the hurricane 
was just brewing—when it was form- 
ing—there might be chance of suc- 
cess with this method. Then, the 
area, and the force involved would 
be relatively small and would be 
more nearly equal to the force of an 
atomic bomb. The difficulty here, 
however, lies in the fact that it is not 
a simple matter to determine whether 
any particular movement of air is 
going to result in a hurricane or 
some minor form of meteorological 
disturbance. 

Another thing that should be taken 
into consideration in any such pro- 
posal, assuming that it could be made 
to work, is the dispersion of the 
radioactive products of the blast in 
the air and water of the hurricane. 
Even if the blast succeeded in stop- 
ping the hurricane, the radioactive 
products would be distributed over 
wide areas of the earth’s surface by 
the wind and rain. In the second 
test at Bikini, the underwater test, 
the radioactive products of the blast 
were distributed over the target ves- 
sels by the shower of water that 
drenched the ships as the water fell 
back into the lagoon. This left radio- 
active deposits on the ships which 
continued to be a source of danger 
for weeks and months afterwards. 
We would have the same effect if we 
attempted to disrupt the force of a 
hurricane by an atomic bomb blast, 
except that, the danger would be 
spread over a much greater area. It 
is quite likely that this radioactivity 
would do more harm than the hurri- 
cane itself. 

For this reason man had better 
proceed slowly in attempting to up- 
set the normal course of nature by 
means of atomic energy. Through 
countless ages, nature has achieved 
a balance, or rather, life has achieved 
a fitness to its environment which 
permits it to survive despite hurri- 
canes, earthquakes, volcanic erup- 
tions and temperature variation. Any 
attempt to eliminate these natural 
phenomena might not work out to 
our advantage. AWK 
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IF “OLD MAN ACCIDENT” 
PUT OUT A PAPER 


By John G. Reynolds 


RIDING along every curve and every 
straight-of-way with the electrical 
men of this country who are tackling 
the task of pushing up energy produc- 
tion, increasing plant capacity and 
constructing power plants, lines and 
other facilities to increase productiv- 
ity through the greater use of elec- 
tricity, Old Man Accident is doing his 
part to slow down the progress. 

It would be of real benefit to the 
workers of this country if that mythi- 
cal old gent known as Old Man Acci- 
dent were to suddenly pop up with a 
regular newspaper listing the results 
of his activity. What a newspaper 
that would be! If he desired to flaunt 
the results of his conquests among the 
human race, he could do it no better 
than by running a front-page editorial 
entitled “Accidents Are Worse Than 
War!” In such an editorial the old 
hombre could really do some truthful 
bragging, and point out that follow- 
ing four years of hard fighting, 
casualties of World War II included 
—Killed 259,637, Wounded 651,934, 
Missing 35,329, but in one year in 
the United States there are the fol- 
lowing casualties from accidents— 
Killed 100,000 and Injured 10,000,000! 

What an editorial he could write 
under that caption! He could gleefully 
point out that human beings are so 
careless that they take machines de- 
signed along the safest lines known 
to man and kill themselves off at a 
faster rate than if they were engaged 
in war! 

Yes, the old boy could put out quite 
a paper, and the electrical industry 
would not miss inclusion in the news 
stories. Today’s mail brought three 
accident reports to my desk that I am 
sure would receive headline billing. 
The first report detailed an accident 
that happened to an employee engaged 
in pulling in cable. One of the wires 
protruding from the end of the cable 
inflicted a slight scratch on the thumb 
of his right hand, immediately under 
the thumb nail. The wound was neg- 
lected, became infected and resulted 
in a lost-time accident. Another re- 
port told of an employee engaged in 
placing a temporary light reflector on 
a fluorescent lighting fixture which 
was suspended from the ceiling. He 
was seated on top of a step-ladder 
making some final adjustments to the 
reflector when the light fixture be- 
came unfastened from its base and 
fell, striking the employee on the 
right forearm, inflicting severe cuts 
and abrasions. The third accident in- 
volved a lineman who was working 
on a pole about 16 ft from the ground 
when his safety broke at the buckle. 
The lineman fell from the pole and 
sprained both wrists, his back and 
his ankles. The investigation disclosed 
that the strap was three-fourths worn 
through around the buckle, and the 
sewing was torn and unrivetted. 

When you investigate the factors 
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Makeshift ladders are not uncommon and 
are real headline makers for “Old Man 
Accident” 


involved in any one of the type of 
accidents occurring today, it is easy 
to become confused as to its exact 
cause. Often a combination of fac- 
tors may be present such as a care- 
less employee atop a butt-rotten pole, 
But when the statisticians analyze the 
factors involved in thousands of acci- 
dents, two facts stand out crystal 
clear. 

One is that the workers usually 
have no one but themselves to blame 
for the accidents, and two—the acci- 
dent could have been prevented if the 
employee had observed established 
safety rules. To this old accident re- 
viewer, the similarity that is found 
in the accident that happens today 
when compared with the accident that 
happened yesterday or last year, 
makes it apparent that more workers 
should realize that what happened 
last year to others could happen this 
year to them. 


ORGANIZATION OF A HOSPITAL 
ENGINEERING DEPARTMENT 


PROPER OPERATION of the engineer: 
ing department of a large hospital 
requires that the chief engineer have 
a sound knowledge of the fundamen- 
tals of mechanical-electrical-and san- 
itary engineering; considerable execu- 
tive ability, and intelligence enough 
to co-ordinate the activities of his 
department with those of the hospital 
in general. Merely being a good me- 
chanic is not sufficient qualification 
for the appointment to chief engineer. 
An engineer is one who has gradu- 
ated from a trade to a profession. 

A chief engineer having the above 
requirements should be able to build 
around him a staff capable of cor 
rectly operating and maintaining the 
equipment in his charge, and at the 
same time, stay within the borders of 
the Civil Service framework. ; 

The chief engineer should appraise 
his sub-ordinate engineers, firemen, 
mechanics and other employees care 
fully, with regard to general ability, 
knowledge, intelligence, ambition and 
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interest in their work. This being 
done, a direct line of authority should 
be set up, responsibilities sharply de- 
fned, all according to the special 
qualifications of each individual. 

Probably the most common reason 
for operating troubles in any organi- 
zation is the reluctance of the depart- 
ment head to delegate authority and 
to support the decisions of his sub- 
ordinates. 

It is interesting to note that many 
engineers have little knowledge or 
interest in things other than mechan- 
ical. This situation is unfortunate, as 
it places the engineer at odds with his 
contemporary department heads, and 
also with any of his sub-ordinates 
who may be more widely informed. 
It lends an aura of ignorance to the 
engineering department. 

The chief engineer must take seri- 
ously the duty of disseminating in- 
formation, not only about the plant 
and structure in his charge, but the 
general sciences as well. He should 
draw to the attention of his staff 
articles in trade journals, catalogs, 
and text books that pertain to their 
work, and should encourage his sub- 
ordinate employees to seek out such 
information on their own initiative. 

It is important that planned, peri- 
odic conferences be held, between 
the chief and his staff. At such times 
both engineering and personnel prob- 
lems can be discussed, and changes 
and improvements in operating and 
maintenance technique worked out. 
The gist of these conferences must 
be passed on to the lesser members 
of the department. 

Only in exceptional circumstances 
is it permissible for a chief engineer 
to appoint close friends and relatives 
to positions of importance in his de- 
partment. With nepotism in effect in 
any organization, it becomes obvious 
to the other employees that the road 
to higher levels is blocked, and this 
condition stifles ambition, causes bit- 
terness of feeling, and lack of interest 
in their work. 

The organization should be kept 
flexible in that, while each employee 
should be a specialist in his own field, 
he should be required to have a basic 
knowledge of the other fields covering 
the department in general. At con- 
sidered intervals, each employee 
should be detailed to work in a field 
other than his own, thus not only 
broadening his general education, but 
tending to give him an understanding 
of problems encountered in the work 
of others. This plan would also tend 
: uncover unsuspected latent abili- 
ies, 

To assign janitorial duties to an en- 
gineer, while not at all reflecting upon 
the ability of the engineer himself, is 
certainly an implied criticism of the 
executive ability of the chief engineer. 
Men of character are proud to be in 
their line of work, be what it may, 
and any executive worthy of the 
name will develop that pride. 

All of the principles of the above 


system of management should com- 
plement the long range plan of opera- 
tion laid out by the chief engineer. 
The engineer should envisage a com- 
petent group of employees, in full co- 
operation with each other and the 
hospital management. A group care- 


fully chosen and trained, not only 
to operate and maintain the present 
plant, but future equipment. 

The chief engineer should realize at 
all times that his staff is but a re- 
flection of himself, and what he is. 

W. S. 
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Question No. 401 


CALL FOR MR. PASCAL!— 
WHY A LIFT FITTING? 


IN LOCATING and relocating unit 
heaters in our plant I occasionally 
find the available return line any- 
where from a few inches to an ex- 
treme 3 ft above the heater outlets. 
When this condition exists I am re- 
quired to incorporate a ‘lift fitting’ or 
‘lift pocket’ between the trap and the 
return line. Every time I pipe in one 
of these devices, I feel the urge to 
put in... 


“a call for Mr. Pascal ! !” 


whose hydrostatic law seemingly 
shows a lift fitting to be superfluous 
to the point of being a waste of fit- 
tings. 

However, this past week I discov- 
ered the lift fitting pictured in the 
Hoffman Specialties Co. Bulletin A1A 
file 30-C-23 and again in the Skid- 
more Corp., instructions for installing 
and using their return line vacuum 
and boiler feed pumps, from which 
the details on the attached sketch are 
taken. 

I, and my maintenance staff, would 
appreciate an explanation as to what, 


ONE SIZE SMALLER THAN QQ 
MAIN RETURN 
PY IF THIS DISTANCE 


—— IS OVER 5-0, MAK 


E 
y LIFT IN TWO STEPS. 


LIFT-FITTING TWO SIZES 
AIN RETURN. 


LARGER THAN M 























Sketch by E. E. H. showing how he is re- 
quired to use a lift fitting: he wants to 
know why it is needed 


where and why anything is gained 
by the use of a lift fitting. To be 
specific, I note the following as char- 
acteristic of a conventional installa- 
tion: 

Steam Pressure . . . 100 psi Outlet 
piping sequence .. . (1) dirt pocket, 
(2) strainer, (3) Armstrong trap, (4) 
a lift fitting in a 3 ft rise to a gravity 
return line. 


Buffalo, N. Y. E. E. 


Question No. 402 
INCREASING RANGE OF 
VOLTMETER 


JUST RECENTLY I read the resist- 
ance across the terminals of a 
graphic alternating-current voltme- 
ter having a scale of 150 volts and 
an extra coil on the rear of the me- 
ter to connect in series for 300 volts. 
When reading the 150 volt scale I 
got 1504 ohms, on the 300 volt I got 
3008. Now, I understand that the 
resistance on the back of the meter 
is equal to the resistance of the 
voltmeter on the 150 volt scale. 
Then I read the resistance of a 
small alternating-current voltmeter 
and found it to be 7500 ohms. Why 
is this resistance not the same as 
the 150 volt graphic meter? Is there 
a standard number of ohms to every 
volt on the scale? My object is to 
have a number of resistance units to 
put in series with this small Wes- 
ton alternating-current voltmeter to 
read voltages above 150 volts, say 
up to 600 volts. 


Brooklyn, N. Y. J. BYAUSKAS 


There are no standard number of 
ohms per volt, although meters of 
the same type generally have the 
same number of ohms per volt. Dif- 
ferent manufacturers use different 
values. 

For any particular meter, the ohms 
per volt are the same for all ranges 
and for your Weston meter, we see 
no reason why you cannot use exter- 
nal resistors to obtain higher ranges. 

There are several reasons why dif- 
ferent types of meters use different 
values of ohms per volt. In general 
the moving element of a graphic me- 
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ter requires more energy to operate 
it than does one of the indicating 
type. The reason for this is obvious, 
since the element must exert a rela- 
tively high torque in order to move 
the pen across the paper chart with- 
out large frictional errors being in- 
troduced. On the other hand, the 
moving element of the small indicat- 
ing instrument is very light and has 
very little friction, and the high 
torque is not necessary for satisfac- 
tory operation. 

As it is nearly always advisable to 
keep the energy consumption of the 
voltmeter to as low a value as pos- 
sible, the question frequently arises 
as to why the coils are not wound 
with many turns of fine wire, and 
hence reduce the value of current re- 
quired to set up the desired field in 
the meter. Such a procedure is likely 
to cause bad temperature errors. The 
coils are wound with copper, and as 
copper has a very large temperature 
coefficient, it is necessary to make 
the resistance spools and cards, 
which are used in series with the 
coil, of some such material as ad- 
vance which has a very low tempera- 
ture coefficient. If the percentage of 
copper is too great, the meter will 
have a large temperature error. 

The temperature error of the 300 
volt range on the graphic meter is 
probably less than the 150 volt 
range. Also, if you were to bring out 
a tap on the resistor, such as to give 
the meter a 50 volt range, you might 
find the temperature error large 
enough to be objectionable. 


Question No. 403 
LOW-VOLTAGE TRANSFORMER 


I WOUND a transformer with a six- 
volt primary winding, then used a 
buzzer to cause a pulsating current. 
The core is an old one taken from a 
110-volt winding having a one-inch 
cross section. My purpose is to build 
a transformer to supply 250 to 300 
volts at 50 milliamperes cqntinuously. 

To start with, I cut a block of 
wood 1% inches square. Over this 
are three layers of empire cloth; 
then the primary winding—90 turns 
of No. 23 cotton enamel wire—wound 
in two layers; several layers of em- 
pire cloth; and the secondary wind- 
ing, which is 6400 turns of No. 31 
enameled wire. The secondary is 
center tapped. All leads are brought 
out by a copper strap running en- 
tirely through the winding, with the 
wire soldered to it on the inside of 
the winding. Each layer of wire on 
the secondary has a light piece of 
paraffin paper around it. At about 
every fifth layer I used a piece of 
heavy paraffin paper. The leads are 
all insulated with a strip of empire 
cloth on each side. The whole thing 
was then wrapped with cotton tape, 
perpendicular to the wire, and boiled 
in asphaltum. Next I wrapped it with 
empire cloth and built the core up 
around it. 


When I hooked the buzzer and bat- 
tery on it a string of sparks jumped 
about % inch between the outside 
leads on the secondary. A condenser 
on the buzzer points increased the 
spark. There was no condenser used 
on the secondary winding. By put- 
ting a heavy shunt in parallel with 
the primary I eliminated most of the 
spark but used too much current. 

Is the core too large? Please ad- 
vise me what size core to use, how 
many turns to use on the primary, 
and what size wire. 


Berwyn, Ill. CaRL STITH 


There is no definite way of design- 
ing a transformer for operation with 
a buzzer on the primary side. The 
characteristics (output) depend upon 
the kind of buzzer, nature of the arc 
on the buzzer contacts, and effective 
capacitance around the buzzer con- 
tacts. Furthermore, the voltage de- 
livered from the secondary varies 
tremendously with different types of 
load and is not sine voltage. 

The size of core and number of 
turns used in this case are probably 
satisfactory. The core should contain 
an air gap of approximately 1/16 
inch in length. The function of this 
air gap is to cause a rapid collapse 
of magnetic flux in the core and to 
prevent the core from taking on a 
permanent direct-current magnetiza- 
tion. 

A satisfactory way of controlling 
the secondary output voltage is to 
insert a resistance in series with the 
buzzer and primary of the trans- 
former. Increasing the ohmic value 
of this resistance will reduce the sec- 
ondary voltage. 


Answer No. 391 


HE WANTS STEEL WORK DESIGN 
FOR TRACK SUPPORT OVER 
COAL BUNKER 


THE PROBLEM of W. N. S. is one 
which could be solved by an engineer 
who has all the necessary data at 
hand for its solution, but only part of 
the necessary information is given in 
his statement as published. 


Among the things which should be 
known here are the following: The 
maximum capacity of the cars of coal 
that will be handled, coal cars range 
as high as 200,000 lb capacity, with 
three axles per truck, though this size 
car may not be in use in his territory; 
has the center wall been reinforced 
to take concentrated loads such as 
will exist under the beam loads? Has 
the footing under the center wall suf- 
ficient strength to support a pier, 
pilaster or column on each side of the 
wall so as to transfer the car loads 
directly to the footing in place of car- 
rying it through cantilever beams to 
the wall? If so, this may be a more 
economical method of construction. 

The scheme of cutting down the 
height of the outside wall and slop- 
ing the roof beams increases the 


amount of steel required to carry the 
roof and complicates the framing go 
it may cost more than if the roof 
were level and flush with the ground 
surface. 

The computation of the stresses in. 
volved in the design of the structure 
shown is not a job for a person un. 
familiar with structural design, 
neither is the detailing of the stee] 
work. Almost any responsible struc. 
tural steel fabricator will design and 
detail the steel for this sort of job 
if he is given the order. Of course, 
his price will include the cost of this 
service. 

I would also suggest that W. N.S. 
consult the engineering department 
of the railway concerned as to load 
requirements and approval of his pro- 
posed plans. 


Piney River, Virginia I. A. BurcuHer 


Answer No. 392 
WILL INCREASING PUMP SPEED 
GIVE NEEDED CAPACITY 
AND HEAD? 


IF THE SPEED on M. K.’s centrifugal 
pump is increased from 1150 rpm to 
1750 rpm the capacity of the pump 
increase. Because the capacity of the 
centrifugal pump is directly propor- 
tional to the speed. The increase in 
speed, the increase in capacity, and 
the head developed by the centrifugal 
pump varies as the square of the 
speed. 

In this case the speed is increased 
from 1150 to 7150 rpm, or 150/1750 
= 1.52 times. The square of 1:52 is 
2:31. As the head at 1150 rpm is 70 
ft the head at 1750 rpm will be 2:31x 
70 — 161.70 ft. No change is required 
in the discharge piping. 

The horse power that will be re- 
quired at 1750 rpm is a simple matter 
if the discharge per minute and the 
head are known. Multiply the dis- 
charge pounds per minute by the 
head in feet to give the total work 
done. The product of these two fac- 
tors will be a certain number of foot 
pounds per minute which is a meas- 
ure of power. One horsepower is of 
course equal to 33,000 ft pounds per 
minute so that the horsepower of the 
pump may be found by dividing the 
work in foot pounds per minute, by 
33,000 in other words. HP = (lb of 
water discharged per minute  X dis- 
charged head in feet) ~ 33,000. The 
gross horsepower required to drive 
the pump, will of course be greater 
than this amount, as allowance must 
be made for various hydraulic and 
mechanical losses which vary in 
amount depending on the size and 
make of the pump, and which are 
generally expressel in terms of effi- 
ciency to find the gross horsepower 
of a pump with an efficiency of 75 
per cent. Find the net horsepower 
as outlined above and multiply it by 
100 + 75. This will then give the 
horsepower that will have to be sup- 
plied by the motor. 


Clifton, N. J. J. KALMAN 
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Answer No. 396 
I$ THERE ELECTROLYTIC ACTION 
IN THIS BOILER? 


In answer to M. H.’s question I 
hardly think that he has an electro- 
lytic action in his boilers. The pitting 
condition that he speaks of is prob- 
ably due to oxygen pitting. Not know- 
ing whether he uses deaerated water 
it seems that he is getting oxygen 
into the boiler with his feed water. 
Different boiler compounds are not 
a cure-all for this condition. Intelli- 
gent feed water treating is of help. 
Deaerating the feed water by main- 
taining proper temperatures in the 
hot water heaters is of primary im- 
portance. The use of sodium sulphate 
in proper proportions will help to dis- 
sipate oxygen. 

It’s rather difficult to give M. H. a 
proper answer to his question, not 
knowing; whether he is using a hot 
water heater, whether he is using an 
injector feed or a pump feed. I would 
like to help M. H. in his problem if 
he would get in touch with me and 
let me know his layout as to boiler 
pressure, feedwater temperatures, 
source of feed water supply, etc. 


New York J. F. SLAVINSKY 


Comments by W. D. Wright 


REPLYING TO the problem of M. H. 
regarding electrolysis in his heating 
boiler, it is suggested that he elimi- 
nate the possibility of corrosion due 
to oxygen, low pH, or a combination 
of the two before he worries too 
much about electrolysis. 

His first procedure is to check his 
pH and if found to be below 10.5 it 
should immediately be raised to this 
figure by the addition of alkaline 
material. His second step is to see 
that his return tank is properly 
vented and to eliminate as many air 
leaks as possible in return lines. It 
would then be well to feed an oxygen 
scavenger or some material that will 
tend to render the boiler metal pas- 
sive to corrosion. 

If he will consult any of the reputa- 
ble water treatment companies, I am 
sure they will advise him fully as to 
the type of materials required. The 
day of compounds and cure-alls in 
water treatment is fast disappearing. 
Modern practice dictates the use of 
speeific chemicals for specific pur- 
poses. This kind of water treatment 
service costs no more than the hit or 
miss methods, and in the long run 
results in worthwhile savings. 


Kirkwood 22, Mo. W. J. WRIGHT 


Suspend Zinc Plates in Boiler 
Water—White 

PITTING, AS a distinct form of cor- 
rosion I believe, is generally accepted 
as arising from electrolytic action. It 
may arise from outside sources or 
through conditions within the boiler 
itself. The old remedy of suspending 
zinc plates within the boiler in the 
water space, with a good electrical 


contact between the zinc and the 
boiler shell is probably the imme- 
diate remedy. 

In one case of pitting that I was 
concerned with, the pitting ceased 
after steps had been taken, which 
were the means of preventing en- 
trained air being carried with the 
feedwater into the boilers. It is pos- 
sible that the pitting stopped for 
other reasons, and it only was a co- 
incidence. What I am going to tell 
applies to feedpump slamming, on 
which there has been much said. 

The open type feedwater heater 
was too small, and connected up 
deadend fashion to the exhaust steam 
piping, which carried on into the 
heating system. It received all the 
returning condensate through the 
vacuum pumps. Sufficient venting at 
the heater was difficult and unsatis- 
factory. The head between the de- 
signed water level of the heater and 
the feedpumps was not more than 13 
ft. The heater was about 25 ft away 
from the pumps, to one side, and 
connected to them with a four inch 
suction, in which there was the ef- 
fect of five elbows. Owing to the 
varying quantity of condensate dis- 
charged by the vacuum pumps, and 
lack of storage space, it was arranged 
that makeup water should not enter 
the heater until the water level had 
dropped to the lowest level that was 
possible, to prevent wasting con- 
densate by the overflow. 

The elevation caused water to boil 
at 204 F. Any attempt to.have the 
feedwater heated to near this tem- 
perature brought disturbance at the 
pumps. The pumps were the verti- 
cal, single, marine type, and they 
certainly could slam. As close as 
possible to the pumps, a 4 in. tee 
was established, bullheaded, so that 
the horizontal part of the suction 
line from the heater came up to join 
underneath to the tee, then from the 
side of the tee into the pumps. From 
the top of the tee a 4 in. line was 
carried* up to the roof, above the 
height of the heater. After this was 
done, no trouble was experienced in 
pumping water at 200 F. Watching 
the open end of the vent pipe showed 
plainly enough that it was not by any 
means just water vapor that dis- 
charged from it. 

Some years before this, at another 
plant where I was in the mountains 
of British Columbia, an open type 
feedwater heater much larger than 
required was installed to heat the 
feedwater with exhaust steam, and 
help out the case of just too little 
bhp. With the position of the engine 
in relation to the boiler room at a 
lower ground level, the water level 
of this heater was easily 25 ft above 
the suction of the duplex feedpump. 
Nevertheless more satisfactory oper- 
ation was promoted by venting the 
suction line close to the pump as has 
been described. 


Hammond, B. C., Canada 
Wo. S. WHITE 


Deaerate Properly Says Brandt 

WHERE M. H. is having a pitting 
condition in the heating boilers, the 
difficulty could very well be due to 
improper removal of air from feed- 
water or returned condensate. 

If we knew more about the oper- 
ating characteristics of this particu- 
lar case, we could no doubt furnish 
the correct answer. 

In many cases involving corrosion 
or pitting, electrolysis is assumed to 
be the cause, whereas the true rea- 
son is lack of proper deaeration, 
which cannot be cured by chemical 
action alone. The causes must be 
eliminated by thermo-dynamic means 
of proper heat and temperature ad- 
ministered to the feedwater to elimi- 
nate the corrosion forming elements, 
before the feedwater is allowed to 
enter the boiler. 

Hyde Park, Boston, Mass. 
HERBERT W. BRANDT 


Two Different Metals May Cause 
Electrolytic Action 

IN ANSWERING M. H. I would like 
to point out that corrosion or pitting 
is due to the boiler metal going into 
solution in the boiler water. Iron 
unites with oxygen to form iron oxide 
or rust. Corrosion or pitting may 
also result from an ion exchange. 
When two different metals, such as 
different parts of the boiler steel 
having a slightly different analysis, 
are immersed in a boiler water fa- 
vorable to such action, an electro- 
lytic or battery action occurs. The 
path of current flow is entirely with- 
in the boiler, and for this reason any 
proposed grounding of the boiler, 
even if it were not already as well 
grounded as it usually is by water 
connections, would be useless. 

Rather than testing electrolytic ac- 
tion it is usual to employ methods 
that will determine whether or not 
conditions exist that are favorable to 
such action, and to prescribe a pro- 
cedure of feedwater treatment that 
can be expected to reduce this action 
to within practical limits. The same 
may be said of oxygen corrosion. 

Where treatment is simple, the 
control of it requiring only the de- 
termining of a few items, the aver- 
age plant operator can be taught to 
make the tests and regulate the 
feeding of chemicals accordingly. 
This would include pH adjustment 
for corrosion prevention. 

Any reputable boiler water treat- 
ment concern can, after inspection 
and boiler water analysis, prescribe 
correctly, but the success or failure 
of any compound or operating pro- 
cedure, lies almost entirely in the 
manner in which the operating per- 
sonnel carries out that which is rec- 
ommended to the last detail. 

I would question the reliability of 
any concern that tries to sell a cure- 
all compound or does not follow up 
the sale of their product with regu- 
lar inspections to check results. 


Bronx, N. Y. HENRY H. DEMLING 
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A Short-Cut to Tube Selection 


ALLOWABLE STRESS PSI 
(TAKEN FROM TABLE U-3, ADDENDA TO ASME CODE FOR UNFIRED PRESSURE VESSELS, APPROVED AUG. 25, 1944) 
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For explanation see page 97 
Sample Problem: Find the maximum allowable working pressure for % in. OD Monel tubing with 
a wall thickness of 0.083 in. (No. 14 BWG) 

1. Enter the column labeled MONEL. Go to its top, at the 13,000 psi Allowable Stress Level. 2. Move left along the 13,000 
psi level until it intersects the diagonal labaled (0.083) No. 14 BWG. 3. From this point of intersection, move vertically up {0 
the horizontal line marked 1 in. Tube Dia. 4. From this new point of intersection, move diagonally to the upper right, keep- 
ing parallel to the diagonal lines, until you reach the horizontal line marked % in. Tube Dia. 5. Vertically above this final 

point of intersection is the maximum allowable working pressure—2880 psi. 
Courtesy MECHANICAL TOPICS, International Nickel Company, Inc. 
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’ ATOMICS 


A New Section added to POWER PLANT ENGINEERING 
to cover current and forthcoming developments in atomic 
energy and related developments and applications in 
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Diamonds Used 
to Detect Atomic Radiation 


New discovery made at the National Bureau of Standards laboratories results in the 
development of a radiation counter of very small size. It is found that an ordinary 
industrial diamond can be made to detect gamma radiation in the same way as the 
conventional Geiger-Muller type of counter. It makes possible much smaller counters 


By ANDREW W. KRAMER Managing Editor. Power Plant Engineering 


N INTERESTING and undoubt- 

edly extremely useful discovery 
in the detection of gamma radiation 
was made recently at the National 
Bureau of Standards in Washington. 
This is, that diamonds, ordinary clear 
industrial diamonds, are sensitive to 
gamma rays and, therefore, may be 
used to detect this type of radiation 
in the same way as Geiger-Muller 
counters. While the new diamond 
type of detector has not been tested 
for beta (electrons) radiation, it is 
expected that it will be sensitive to 
that type of radiation also. 

This discovery is of special interest 
because it gives us, not only a de- 
tector of extreme sensitivity but also 
of small dimensions, permitting its 
use inside living bodies as well as in 
small openings in industrial equip- 
ment. The development of this dia- 
mond detector is the result of studies 
conducted by Dr. L. F. Curtiss of the 
National Bureau of Standards; work 
of a similar nature has been done at 
the Bell Telephone Laboratories. 

Gamma rays are the very short or 
high frequency x-rays emitted spon- 
taneously in the disintegration of 
radioactive substances. As explained 
M previously published articles in 
this section, such radiation is electro- 
Magnetic in nature, that is, it is of 
the same general character as visible 
light or ultraviolet light or heat ex- 
cept that it is of very much shorter 


Fig. 1. Extremely small intensities of atomic radiation are sensitively detected with the 
diamond radiation counter. A colorless industrial diamond is clamped between metal 
electrodes in the opening in the small black cylinder (above the larger cylinder) at 
right. and a potential of 1000 v is applied. Gamma rays incident upon the diamond 
produce sharp electrical pulses across the crystal, which are amplified with minimum 
loss of original intensity by a triode in the large black cylinder directly below the 
diamond. These pulses, after further amplification in a four-stage amplifier (not visible 
in the picture), are placed on any suitable recording instrument, in this case a cathode- 
ray oscilloscope (left of the counter). The number of peaks per minute on the oscillo- 
scope screen is an indication of the strength of the rediation 
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wavelength. Like ultraviolet rays and 
ordinary x-rays, gamma _ radiation 
has the power of ionizing atoms, that 
is, when such radiation is directed 
against normal atoms, some of the 
electrons in the atoms are torn off, 
so to speak. Because of the loss of 
the negative charge represented by 
these “lost” electrons, the residue of 
the atom (the nucleus and the re- 
maining electrons) is left with an ex- 
cess positive electric charge. Hence, 
such an “ion” tends to re-establish its 
neutral state by capturing electrons 
or, if the atom happens to be in an 
electric field at the time, it will tend 
to travel toward the negative termi- 
nal of that field. 

All this has been explained many 
times in articles on electronics and it 
is repeated here only to refresh the 
memory of those to whom these mat- 
ters are not of daily concern. 

The Geiger-Muller counter which 
is used so extensively in atomic re- 
search these days makes use of the 
ionizing power of gamma and beta 
radiation. The Geiger counter’ con- 
sists essentially of a metal tube with 
a wire stretched down its center. A 
rather high electric potential is main- 
tained between the wire and the 











1 For a more complete description of the 
Geiger counter see page 101 of the Octo- 
ber issue. 





tube. The wire carries a positive elec- 


tric charge, the tube a_ negative 
charge. When gamma radiation en- 
ters the tube it ionizes some of the 
atoms of gas in the tube. When this 
happens, the positive ions move to- 
wards the negative walls while the 
free electrons rush towards the wire. 
On their way to the wire, these elec- 
trons may ionize other atoms of gas, 
producing more free electrons which 
again are capable of ionizing still 
other atoms. The result is a pulse of 
electric current between the tube and 
the wire. This pulse may be ampli- 
fied and indicated or recorded on 
suitable meters or recording equip- 
ment. The glass tube in which the 
metal tube and wire is contained, is 
partially evacuated. 

In some respects the diamond in 
the new diamond detector serves as 
the vacuum tube. The diamond is 
clamped between two small brass 
electrodes maintained at a difference 
of potential of about 1000 v. When a 
source of gamma radiation is brought 
within range of the diamond, there 
occur across the electrodes pulses of 
current, which after amplification 
may be detected and counted on any 
suitable indicating device—an oscil- 
loscope, a set of earphones, etc. Ac- 
tually, the pulse across the electrodes 
is very weak and in the apparatus 
assembled at the Bureau of Stand- 
ards, primary amplification is effected 
with minimum loss of original in- 
tensity through the use of a triode 
very close to the diamond in the cir- 
cuit. The output from this tube is 
then applied to a two-stage amplifier, 


ome 


Fig. 2. Enlarged view of the diamond radiation counter 
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from which pulses of sufficient mag. 
nitude are obtained to operate the 
detecting instrument. Views of the 
equipment are shown in the accom. 
panying illustrations. 

The pulse producing property of 
the diamond is thought to be the 
result of its highly symmetric crys. 
talline structure, characterized by a 
very regular arrangement of carbon 
atoms with relatively large interven. 
ing spaces. With this arrangement, 
when a photoelectron is emitted by 
a diamond (carbon) atom as the re. 
sult of absorption of gamma radia. 
tion, the freed electron is accelerated 
through the interatomic space toward 
the positive electrode. In ordinary 
material, not as perfectly crystalline 
as the diamond, such an electron 
could not travel very far before col- 
liding with another atom, indeed, it 
could not travel far enough to attain 
sufficient force to ionize another 
atom. 

In the diamond, the case is differ. 
ent. There, the perfectly regular 
rows of carbon atoms provide cor- 
ridors, so to speak, down which elec- 
trons can travel and so acquire suf- 
ficient velocity to ionize other atoms. 
An electron may bound back and 
forth between opposite side of adja- 
cent rows of carbon atoms, ionizing 
an atom each time it strikes, as 
shown diagrammatically in Fig. 3. 
Each time the electron collides with 
another atom it produces additional 
electrons. This multiplication of 
charges repeats itself in rapid succes- 
sion, producing a sudden avalanche 
of electrons equivalent to a small 
pulse of current. 

It will be evident that the larger 
the diamond, the more electrons will 
be involved and the larger should be 
the pulse of current, and this is so. 
In other words, the sensitivity of the 
diamond counter is proportional to 
the size of the diamond. Adequate 
sensitivity, however, is obtained with 
a comparatively small diamond. Ap- 
parently the diamond quickly recov- 
ers from its ionized state, as the 
pulses registered are extremely sharp. 
The diamond is thus a very “fast” 
counter, capable of indicating a much 
greater number of pulses per minute 
than is possible with the ordinary 
Geiger-Muller counter. 

Similar principles have been util- 
ized at the Bell Telephone Labora- 
tories in experiments with alpha par- 
ticles. Here, because of poor pene- 
tration of the alpha radiation, both 
electrodes were applied to the same 
face of the crystal, and the impinging 
particles were detected by means of 
the surface ionization they produced. 

As pointed out in a recent release 
by the National Bureau of Standards, 
gamma rays may produce photoelec- 
trons in other crystalline substances 
such as sodium chloride but in most 
cases the crystal must be cooled to 4 
very low temperature to eliminate 
background noise, which may be due 
to continuous ionization of the lattice 
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Fig. 3. Diagram showing the arrangement of carbon atoms in a clear diamond and how 
this arrangement makes possible long electron paths 


at ordinary temperatures. The dia- 
mond is the only material so far in- 
vestigated that performs satisfacto- 
rily at room temperature. 

It seems that industrial diamonds 
to be used as counters should be 
colorless and absolutely free of flaws, 
in fact, only about one diamond in 
forty can be used. Color in a dia- 
mond apparently indicates a change 
in the relation of outer electrons to 
atomic nuclei; the line-up of the 
atoms may not be as smooth as ina 
clear diamond. In other words, the 
“aisles’ are not as clear and as a 
result an electron cannot gain suffi- 
cient velocity between collisions to 
produce ionization. A flaw, of course, 
impedes the surge of electrons. 

The most useful advantage of the 
diamond counter is its small size. 
Diamonds tested at the Bureau of 
Standards laboratories have been 
found to have a sensitivity per unit 
volume equal to or greater than that 
of any counter constructed by man. 
One of these diamonds, measuring 
about % in. on each face, has ap- 
proximately the same sensitivity for 
gamma radiation as a laboratory con- 
structed Geiger-Muller counter of the 
usual type. Many diamonds are larger 
and therefore would be much more 
sensitive. 

Another important advantage is the 
longer life of the diamond type of 
counter. The ordinary radiation 


December, 1947—POWER PLANT ENGINEERING—Chicago, Ill. 


counter lasts from three months to 
two years, depending upon how 
much it is used. A diamond counter 
on the other hand is practically in- 
destructible—it should last for many 
years. As to cost, there is practically 
no difference between the cost of the 
diamond and the conventional coun- 


Deaeration of 


ter. While the development of the dia- 
mond counter will be useful in all 
fields of radioactive work it will be 
of particular value in connection with 
tracer methods using radioactive iso- 
topes. It will permit the detection of 
extremely localized sources of radia- 
tion. 


Boiler Feedwater 
for Atomic Power Plants 


By S. D. Distelhorst Cochrane Corporation, Philadelphia, Pa. 


UCH OF THE INTEREST and 

speculation on the use of atom- 
ic energy for steam and power gen- 
eration has centered on the possibility 
of radically redesigned power plants 
or simply the use of the ‘heat of fis- 
sion in more or less orthodox boilers. 
When one pound of Uranium-235 un- 


dergoes complete fission, it evolves . 


11,000,000 kwhr of heat equivalent to 
1500 tons of coal. In Sunday-supple- 
ment terms, a piece of uranium the 


size of a walnut is equivalent to 30 
freight cars each containing 50 tons 
of coal! Industrially, this means 
among other things that where the 
transportation of marginal deposits 
of mineral eres to power sources is 
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uneconomic or where the transporta- 
tion of fuel to the raw materials has 
hitherto been too costly, fuel can ulti- 
mately be transported to the remotest 
isolated regions. Thus the poor qual- 
ity iron and copper deposits which 
have been abandoned as unprofitable 
again can become valuable natural 
resources. 

The cost of atomic power is still 
questionable but the ultimate fact 
that large quantities of power can 
some time be made available at any 
spot on the earth is not debatable. 
Even in utilities where fuel is impor- 
tant, cost of fuel represents only 
about 20 per cent of the cost of elec- 
tricity. While a piece of uranium 
the size of a pea will not ‘drive an 
automobile around the world or heat 
your home for a year” the comparison 
is almost that great. However, an 
atomic pile must be carefully de- 
signed and above a certain minimum 
critical size to avoid neutron leakage 
in order to provide efficiently these 
fantastic quantities of heat for power 
generation. 

Wartime piles operated at low tem- 
peratures instead of as efficient steam 
generators. So far, to the best of our 
knowledge, no piles have been de- 
signed for high temperature oper- 
ation. To protect the heat exchange 
equipment from corrosion even in 
low-temperature operation removal of 
corrosive non-condensable gases is 
necessary. 








Fig. 1. A standard Cochrane Deaerating 
Heater such as might be used for degasifi- 
cation of feedwater supplying an atomic- 
fired steam generator 











































































Fig. 2. Cochrane Cold-Water Deaerators of large capacity used to deaerate river water 
for protection of heat exchange equipment during absorption of waste heat from low. 
temperature atomic piles at Hanford, Washington 


Wherever water is carried a long 
distance in pipes, destruction by rust- 
ing and loss of carrying capacity from 
tuberculation may be serious. Surface 
water supplies — from _ reservoirs, 
streams, or lakes—normally have a 
high oxygen content but are not seri- 
ously corrosive if the pH value is 
high (non-acid) and the temperature 
is low. The presence of acidic carbon 
dioxide in most raw waters, however, 
permits appreciable oxygen corrosion. 
When such water is used as a cooling 
medium in cooling jackets or heat ex- 
changers with an attendant increase 
in temperature, corrosion is certain 
to result and eventual deterioration 
of steel piping and jackets becomes 
an accomplished fact. Deaeration of 
this water before use is recommended 
particularly if the quantity is large 
and the pH value is low. In such cases 
the cold water deaerator, by reducing 
oxygen and carbon dioxide to low 
limits, protects the piping and equip- 
ment from corrosion and preserves 
its life and carrying capacity. 


Steam Generation 


For high-temperature piles operat- 
ing for the purpose of steam genera- 
tion, the degasification of the “boiler” 
feedwater will probably be accom- 
plished in much the same way as it is 
for present high temperature boilers 
—by mechanical means making use 
of heat for accelerating the process. 
Referring to the sectional illustration, 
the incoming water to be deaerated 
enters through a vent condenser 
where it is partially heated by vented 
steam. The water then is distributed 
over trough-like heating trays in a 
steam atmosphere which raises the 
feedwater to steam temperature. 


From the heating trays the water 
flows with the steam down through a 
bank of air-separating trays. The 
steam, which enters above the heat- 
ing trays, successively increasing the 
water temperature as it spills over 
the edges of the heating trays, carries 
off the non-condensable gases during 
the progress through the air-separat- 
ing trays. The water is broken up 
into small droplets and, with its 
closer approach to steam tempera- 
ture, the corrosive non-condensable 
gases (accumulated oxygen in the 
condensate and dissolved oxygen and 
carbon dioxide in the raw makeup) 
are “knocked” and “boiled” out of 
the feedwater droplets. Some steam 
passes to and is condensed in the vent 
condenser giving up its’ heat content 
to the entering cold makeup water. 
Surplus steam is vented carrying with 
it the corrosive gases. 

Perhaps the simplest solution to the 
industrial utilization of atomic energy 
is in some sort of a steam generating 
boiler, at least as far as the average 
operating man is concerned. The gen- 
eration of steam will probably take 
place in some sort of liquid to liquid 
heat exchanger rather than from the 
heat of a gas. Development of new 
higher-temperature alloys is prob- 
ably the first prerequisite. The prob- 
lem of controlling the harmful and 
destructive radiation products will be 
solved in the design of the boiler and 
in the fuel and “ash” handling equip- 
ment. Any visualization of a process 
whereby direct use is made of the 
products of fission is a little difficult 
for most of us at the present time. 
The substitution of a fuel supply the 
size of a pack of cigarettes for a yard 
full of coal bunkers looks good enough 
right now. 
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Atomic Energy 


and American Industry* 


By DAVID E. LILIENTHAL 


Chairman, United States Atomic Energy Commission 


HAT are the prospects for elec- 

tric power from atomic energy 
for factory and home and farm? 
What about atomic power plants for 
surface ships and submarines? For 
airplanes and guided missiles? When 
can we expect a substantial part of 
this country’s energy requirements, 
say 10 to 20 per cent, to come from 
atomic energy plants? Are _ such 
things right around the corner? 
Should the power industry slow up 
their plans for expansion of steam 
generated power? Should Congress 
drop the St. Lawrence power project 
and call a halt on California’s Cen- 
tral Valley and other irrigation proj- 
ects in which water power is a major 
factor? Should insurance companies 
and other investors in the power in- 
dustry begin to worry about the ef- 
fect of atomic energy-on their hold- 
ings? 

Such questions as these could be 
extended into a considerable list. 
They are important questions. The 
course of American industry and in- 
deed the whole of American economic 
life is involved in the answers. There- 
fore, the people of this country are 
entitled to candid, straightforward 
answers, based on the best available 
information and judgment. The only 
important limitation on that funda- 
mental right is the sensible rule that 
where unbalance the national secur- 
ity would be adversely effected, in- 
formation regarding atomic energy 
must be kept secret from the public. 
The public ought to scotch any tend- 


ency in officials, either civil or mili- 
tary, executive or legislative, te set 
up secrecy and security as a device to 
protect them from public criticisms 
and to cover their mistakes or worse. 
At the outset it can be said here that 
the long-time prospects of atomic 
power are bright indeed. America’s 
leadership in atomic energy, research 
and production, is one of our nation’s 
greatest assets. 

But the fact should be faced 
squarely that the first commercially 
practical atomic power plant is not 
just around the corner, not around 


*Abstract of an address delivered before 
the Economic Club of Detroit. 









two corners. Before that first com- 
mercial plant will be possible we must 
first cut through a jungle of difficult, 
scientific and engineering problems. 
And even after the scientific and en- 
gineering underbrush has_ been 
cleared away and a commercially use- 
ful plant of some size is in successful 
operation, there are other barriers 
that must be overcome before any 
substantial part of our energy sup- 
ply, say 10 to 20 per cent, comes from 
atomic energy. 

This does not mean that within the 
next 12 to 24 months useful electric 
power could not be actually developed 
from a nuclear reactor, that is to say 
from atomic energy. Such atomic 
power could turn motors and light 
bulbs and heat buildings. As a matter 
of fact, on a demonstration basis of 
a thousand kilowatts or so this cer- 
tainly could be done. Indeed, that al- 
most certainly will be done. But what 
is certainly and definitely not near at 
hand are large scale, practical, com- 
mercial applications of power from 
atomic energy. 


Not Atomic Power Alone 


The subject of atomic energy and 
American industry is far broader 
than prospects for atomic power 
alone. The subject embraces issues 
concerned with the military use of 
atomic energy, such as current pro- 
posals for decentralization of cities 
and location of industry underground. 
The subject includes the whole field 
of industrial and business opportuni- 
ties in this field. These include the 
possibility of manufacture and sale 
by private industry of molecular com- 
pounds containing radioactive and 
stable isotopes—among them carbon; 
substances now produced in some 
quantities at Oak Ridge. It includes 
the possibilities of the use of such 
radioactive tracers in industrial chem- 
ical process control and _ research 
problems and in oil well surveys 
throughout the petroleum industry, as 
well as in hydrocarbon cracking proc- 
esses for research and control. The 
subject includes the steps the Atomic 
Energy Commission has_ recently 
taken and others it will shortly take 
to insure industrial and engineering 
participation from the very beginning 
in the design of power reactors. It 
includes the whole attractive outlook 
in the use of reactors producing 
beams of very high neutron intensity 
for the treatment of many kinds of 
materials among them metals. This 
may open a new era in metals for in- 
dustry. It includes the training of en- 
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gineers and industrial men generally 
in these new fields so that American 
industry can keep abreast of develop- 
ments as they occur and in this way 
help protect against any tendency to- 
wards inertia and complacency that 
the existence of the present govern- 
ment monopoly may bring with it. 
For this inertia is an always present 
danger with most monopolies, gov- 
ernmental or private. 





It ought to be said, rather bluntly, 
that unless American industry and 
American engineering skills become 
an active living part of the Atomic 
Energy Commission’s undertaking the 
expectations and the needs of this 
country in this field will be inevitably 
doomed to disappointment. 


Secrecy Still Necessary 


There is a very real difficulty in 
achieving the active widespread par- 
ticipation of American industry and 
engineering in atomic energy develop- 
ments that is so essential. That diffi- 
culty is the continued need for secrecy 
in important sectors of this work. 
There is every reason why this fact 
should be candidly recognized, spoken 
of openly and faced frankly. 

Atomic energy under present world 
conditions constitutes the basis of the 
most devastating and over-whelming 
weapon man has ever devised. The 
project was, therefore, conceived in 
secrecy, it was carried forward under 
conditions of secrecy; the need for 
secrecy continues today. 

Now secrecy and industrial prog- 
ress are not cut out of the same cloth. 
Government imposed restrictions 
upon access to information about 
atomic energy development are not 
calculated to invite and encourage 
that ferment of ideas, that self-criti- 
cism, that competition; that cross- 
fertilization between skills that has 
given America its industrial strength 
and vigor. 

With regard to secrecy, there seems 
to be no alternative now to the pres- 
ent course of action, but the Atomic 
Energy Commission believes that this 
atomic industry can never flourish 
and grow and find its proper place 
among the elements of our national 
strength unless it sends its roots deep 
and wide into the same soil that has 
nourished the automotive and other 
industrial giants—the soil of competi- 
tive private industry. The practice of 
the Commission today is and is likely 
to continue to be to distribute the 
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task once it is broken up into bits 
which can be purged of too serious 
hazards to security, to distribute it 
out to industry and to educational in- 
stitutions spread widely over the na- 
tion wherever the required talent 
and facilities and interest can be 
found. The problems involved in the 
solution of the atomic energy develop- 
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ment dicate the kind of research and 
development program that have to be 
undertaken. They dictate pretty 
largely to the places where this re- 
search and development can be done 
and the people who must do it. Much 
of the work at the moment is not en- 
gineering work because the funda- 
mental scientific information on which 
the engineering could be based sim- 
ply does not exist. The investigations 
which must be made are, generally 
speaking, those that the scientist and 
not the engineer is by nature and 
training skilled to undertake. The 
devices and equipment which must 
be used for these studies are in most 
cases the laboratory equipment of the 
scientist. This means that we have 
to look largely to the universities for 
help with this early phase of the pro- 
gram. As the research shows the way 
into development, and the develop- 
ment leads finally to the application, 
the Commission will, of course, turn 
at each phase to the group or groups 
best equipped to solve the problems 
then before us. The work, as we see 
it now, will lose its predominantly 
scientific tinge and will become the 
work which American engineering 
and industry can do well and should 
do. 














When Will First Atomic Energy 
Plant Be Built 


The final question is that of the 
time estimate. Just when will the 
first atomic power plant begin to ap- 
pear? How fast can the industry 
grow? 


Answers to such questions as these 
cannot be precise. It would not be 
quite truthful to say that your guess 
is as good as mine, but I can say with 
complete sincerity that I don’t believe 
anybody’s estimate is more than an 
educated guess and no one’s guess 
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is very educated. All our technical 
advice is that we can be confident of 
success—success with the technical 


problems. Btu the date has to be 
shifted back and forth with every re- 
port of disappointment or of “pay 
dirt’ from the laboratories. 

As the technical staff and advisors 
and contractors see it now, it will be 
a long hard grind. The most common 
estimate or guess is from 8 to 10 
years to overcome the technical diffi- 
culties and have a useful practical 
demonstration plant in operation. 
Even those who are willing to make 
this guess of 10 years are, for the 
most part, unwilling to couple with it 
an estimate of the economic cost or 
even the total amount of atomic 
power likely to be available in that 
time. 

Short cuts will be found, of course, 
and clever inventions and discoveries 





will be made, with respect to each of 
the technical problems involved. How. 
ever, we do not see now any reason 
for hoping that a major short cut 
around the whole mass of technical 
problems or other limitations can be 
found. It looks as if the job will have 
to be done the hard way. This means 
that it has to be done the long way 
even if we do it as fast as we can. 
The Atomic Energy Commission 
pledges that American industry and 
engineering will be kept informed of 
developments in this field. When, as 
in this discussion, the information 
cannot be complete we will tell you 
so. Atomic energy is the people’s busi- 
ness and they have a right to know 
about it. More than that, unless in- 
dustry does know and unless it is a 
participant, atomic energy develop- 
ment will suffer and we will have 
failed in our obligations to the public, 





METER FOR STUDY 
OF GAS FLOW 


ENGINEERS of 
Consolidated 
Edison Co. of 
New York, Inc., 
have devised a 
new type of me- 
ter for use in 
studying flow 
conditions in 
that combina- 
tion company’s 
gas mains. The 
instrument em- 
ploys electrical 
principles. 

While still in 
the experimen- 
tal stage, the de- 
vice is expected 
to do away with 
installation dif- 
ficulties com- 
mon in other 
types of gas 
flow meters. As 
worked out by 
Consolidated 
Edison’s Test 
Bureau, the new 
meter may be 
inserted in a gas 
main through a 
tapped hole. 
Other meters 
require that the 
gas main be cut 
through unless 
provision for 
the meter’s in- 
stallation was 
made at the 
time the main 
was put in. 








View of the detecting 
element of the flow 
meter, showing the 
aluminum vane which 
extends into the gas 
stream and the flex- 
ible metal bellows 
which houses the 
electrical elements 


The new flow meter’s operation is 
based on electrical strain-gage, a 
hair-like alloy wire 0.001 inches in 
diameter which changes its resistance 
to an electrical current as it is ex- 
tended or compressed. 
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Manufactured by the Baldwin 
Southwark Division of the Baldwin 
Locomotive Works, the thin wires 
have been used in stress measure- 
ments by civil engineers for some 
time. During the war, they were used 
in wind tunnel tests to record strains 
on flying elements in airplane models, 

In the gas flow meter devised by 
Consolidated Edison’s Test Bureau, 
four of the electrical strain-gages are 
mounted in a Wheatstone bridge cir- 
cuit on a 3-in, piece of spring steel. 
One end of the steel strip is firmly 
anchored to the gas main while the 
other end supports a steel tripod ex- 
tending into the gas stream. 

When gas flow in the main under 
observation changes, the degree of 
deflection of the hollow cylinder 
changes. As the assembly, with the 
exception of the spring steel, is rigid, 
the entire motion is transferred to 
the spring to which the strain-gages 
are attached. As tension increases 
the normal resistance of 120 ohms in 
each element, and compression re- 
duces the normal resistance, move- 
ment of the hollow cylinder in the 
gas main is noted electrically. 

The electrical changes result in a 
flow of current through a sensitive 
galvanometer which causes it to de- 
flect. This, in turn, automatically 
controls a slide wire resistor which 
restores balance to the galvanometer. 
A pen mechanically attached to the 
slide wire indicates the change 
graphically on a moving chart. The 
strain produced in the gages is pro- 
portional to pressure on the alumi- 
num cylinder and this pressure is 
proportional to the square of the ve- 
locity of the gas stream. 

A variable shunt resistance is in- 
corporated in the measuring circuit 
to compensate for changes in static 
pressure of the gas which would af- 
fect its density. An added feature of 
the instrument is an integrator, me- 
chanically attached to the recorder, 
which registers the total cubic feet 
of gas flowing through the main. 
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Electric Power Sources 


One of the conference papers presented at one of the recent meetings of the 
American Institute of Electrical Engineers dealt with the subject of Electric 
Power Sources. This paper was of considerable academic interest in that it 
outlined all the possible methods by which electric power could be produced. 
This paper by Matsch and Brown has only recently been published in Elec- 
trical Engineering and since it is of such general interest, it is reprinted 
here. It is rather strange that of the eleven different ways of producing 
electric power, only two have ever been of practical use—the electromagnetic 
and battery method. Modern generators in the electromagnetic system 


By L. W. MATSCH and WILBUR C. BROWN 


TRICTLY SPEAKING, devices for 
producing electric power are not 
power sources but rather power or 
energy converters. The various known 
methods of producing electric power 
may be divided into 11 major classes: 


1. Electromagnetic. 

2. Electrochemical 
teries). 

3. Electrostatic. 

4. Thermoelectric (thermopiles). 

5. Thermomagnetic. 
6. Magnetostrictive. 
c 
8 


(electric bat- 


. Piezoelectric. 

. Electric emission. 

9. Contact. 

10. Atmospheric. 

11. Terrestrial (earth currents). 


It should be understood that the 
foregoing classifications are purely 
arbitrary. With the appearance of 
other articles dealing specifically with 
each method by an authority in that 
field, a reclassification of the various 
methods may be found desirable. 


Electromagnetic Generators 

In this article an electromagnetic 
generator is defined as a generator 
which converts mechanical power to 
electric power by mechanically chang- 
ing (usually by rotation) the magnetic 
flux linking an electric circuit. 

Electromagnetic generators may be 
divided into a number of types de- 
pending upon their construction and 
operating characteristics. Figure 1 is 
a block diagram of these various 
classifications. 

With the exception of some types 
of acyclic (homopolar or unipolar) 
generators, the electromotive force 
produced in the armature is alternat- 
ing. Direct current is obtained from 
such an armature by means of a com- 
mutator. The armature may be de- 
fined as being the electric circuit in 
the generator through which the flux 
linkages are changed to produce an 
electromotive force; whereas the 
magnetic circuit which produces the 
magnetic flux is defined as the field. 
The field may be electromagnetic or 
it may consist of a permanent magnet 
core. 

Electromagnetic generators may be 
divided into two broad _ general 
groups, namely: alternating current 
and direct current. In turn, the a-c 
generators include the following 
types: 


1. Single-phase synchronous gen- 
erator. 

2. Polyphase synchronous genera- 
tor. 


3. Inductor-type synchronous gen- 
erator. 


4. Revolving field. 

5. Revolving armature. 

6. Single-winding synchronous gen- 
erator. 

7. Multiple-winding synchronous 
generator. 


8. Disk armature. 

9. Ring armature. 

10. Drum armature. 

Among d-c generators are included: 

1. D-c commutating generator. 

2. Acyclic generator (unipolar or 
homopolar). 
Radial-type acyclic generator. 
Axial-type acyclic generator. 
Shunt-wound generator. 
Series-wound generator. 
Compound-wound generator. 
Armature-reaction excited gen- 
erator. 

9. Separately excited generator. 

10. Magnetoelectric generator. 

11. Double-current generator. 
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Electric Batteries 
An electric battery may be defined 
as a device which produces electric 
energy by electrochemical action. 
Some batteries, storage batteries, 
provide a convenient means for stor- 


ing large amounts of energy in a 
relatively small space. Batteries may 
be classified as 


Battery. 

Galvanic cell. 
Primary cell. 

Wet cell. 

Dry cell. 

Gas cell. 

Air cell. 

One-fluid cell. 
Two-fluid cell. 

10. Daniel cell. 

11. Grove cell. 

12. Concentration cell. 
13. Bichromate cell. 

14. Sal ammoniac cell. 
15. Caustic soda cell. 
16. Weston normal cell. 
17. Unsaturated standard cell. 
18. Storage cell. 

19. Acid storage batteries. 
20. Alkaline storage cell. 
21. Edison cell. 
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Thermopiles 

The thermopile converts thermal 
energy into electric energy. It con- 
sists of a group of thermocouples as- 
sembled to act jointly as a source of 
electric energy, and it depends upon 
the thermoelectric effect (Seebeck 
effect) for the generation of this 
energy. 


Thermomagnetic Generator 

A thermomagnetic generator is one 
in which an electromotive force is 
produced in a winding, linking an ex- 
cited magnetic circuit by varying the 
reluctance of the magnetic circuit by 
thermal means. 

One method of varying the reluc- 
tance is to vary the length of an air 
gap in the magnetic circuit by ther- 
mal expansion and contraction. An- 
other method varies the premeability 
of part of the magnetic circuit by 
alternate heating and cooling. 


Electrostatic Generators 
An electrostatic generator is a de- 
vice for the production of electric 
charges by electrostatic action. 
The electrostatic action may be 
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Fig. 1. Classification of electromagnetic generators 
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produced in several ways, such as, by 
friction between solids, between fluids, 
or between solids and fluids; by in- 
duction; or by spraying charges on a 
moving belt or rotating disk. In each 
of these methods mechanical energy 
is converted into electric energy. 


Magnetostrictive Generator 

A magnetostrictive generator is one 
in which an electromotive force is 
produced in a winding, linking a mag- 
netic circuit. The reluctance is varied 
by periodically varying the mechani- 
cal tension or compression on the 
magnetic circuit. is 


Piezoelectric Crystals 

According to Cady: “A piezoelectric 
crystal may be defined as a crystal 
in which electricity or electric polar- 
ity is produced by pressure; or, more 
briefly, as one that becomes electri- 
fied on squeezing; or as one that be- 
comes deformed when in an electric 


field. The first two definitions express 
the direct effect, while the third ex- 
presses the converse effect.” 

Cady defines pyroelectricity as “The 
change with temperature of positive 
and negative polarization charges on 
certain portions of crystals belonging 
to certain classes.” He further states 
that every pyroelectric crystal is also 
piezoelectric. 


Emission Generator 
An emission generator is one in 
which an electromotive force is pro- 
duced by the emission of electrons. 
One type of emission is known as 
thermionic emission; another type as 
photoelectric emission. 


Contact Potential (Volta Effect) 
When two dissimilar uncharged 
metals are placed in contact with 
each other, one becomes positively 
charged and the other negatively 
charged, and a difference of potential, 


depending on the nature of the metals, 
is set up between them. 

Alternating current can be gener. 
ated by connecting one end of each 
of the two dissimilar metals and then 
varying the capacitance between the 
free ends. With such an arrangement, 
mechanical energy is converted into 
electric energy. 


Atmospheric Electricity 
There exist electric potential gradi- 
ents in the earth’s atmosphere which 
may be used to produce electrie cur- 
rents. 


Earth Currents 

Natural earth currents are currents 
flowing as a result of natural mag. 
netic disturbances and as a result of 
electrolytic action in the earth itself, 

Different ores under the earth’s 
surface constitute the electrode and 
the electrolyte is contained in the 
earth’s moisture. 





WHAT THE POWER ENGINEER NEEDS TO KNOW ABOUT 


Fire Tube Boiler Cleaners 


Many types of cleaners . 
cleaning tubes . 


HE TYPES of fire tube cleaners 
vary much more widely than the 
lines of water tube cleaners. In the 
first place, they may be classified as 
power driven or hand operated. Un- 
der power driven we find the scrapers, 
vibrators blowers and vacuum clean- 
ers; the hand-operated consist of 
scrapers, brushes and combinations of 
both. Many of the brushes are trimmed 
to various shapes for sectional boilers. 
One manufacturer reports that its 
most popular type of brush is the flat 
wire spiral which consists of a flat 
steel wire held by center rods twisted 
to form a spiral; this type is followed 
closely in popularity by a similar 
brush, the round wire spiral. 
The operation of scrapers and 
brushes is simple. A pipe or rod is 
used as a handle and the scraper or 








Fig. 1. Two types of brushes for cleaning 

soot from fire tube boilers. Above: flat 

steel wire, single spiral: below: round steel 

wire, double spiral. Drawings courtesy, 
Pilley Brush Company 


. . Methods of operation . 
. . Excellence of soot and scale as heat insulators 


. . Reasons for 


brush is pushed through the tubes 
without attempting to turn the han- 
dle. If the boiler tubes are cleaned 
every day or at least once a week the 
tubes will remain open, clean and pro- 
vide maximum efficiency. Should the 


Fig. 2. Steam operated 
tube cleaners. Top: Pil- 
ley Brush Co.; bottom: 
The Paul B. Huyette Co., 
Inc. Inverted cone causes 
air to scrub tube wall 


boiler be so located that it cannot be 
cleaned from the rear so that the soot 
falls into the firebox it will be neces- 
sary to remove the soot which has 
been collected near the rear clean-out 
doors before again firing up. 

The primary reason for cleaning a 
fire-tube boiler, of course, is to retain 
the highest possible efficiency of the 
unit; soot is an excellent insulator and 
resists the transmission of heat with 
approximately ten times as much effi- 
ciency as does iron or steel. Another 
unwanted property of soot is that, 
under certain conditions, it will com- 
bine with moisture (always present 
when combustion takes place) to 
make dilute acids which attack the 
metals in the flues and cause rapid 





corrosion. These same conditions ap- 
ply to both tubular and sectional boil- 
ers although the sectional boilers are 
not as subject to corrosion as the 
tubular. 


Other excellent arguments in favor 
of a strict cleaning schedule are: De- 
posits accumulated in tubes, espe- 
cially in hand-fired boilers, can cause 
fire and smoke to flash out the fire 
door. Soot in the tubes often catches 
fire and overheats them thus putting 
undue strain on both the tubing and 
the boiler sheet. Corrosion-caused 





tube failures can make the pressure 
drop very rapidly or cause a sudden 
surge of high pressure due to low 
water. Either of these last conditions 
are extremely serious. 

Another type of tube cleaner is a 
steam-operated unit which through 
the action of the steam jet, causes 
quantities of air to rush through cone 
sections, thus creating a current of 
air. An inverted cone at the forward 
end of the cleaner directs this air 
against the inner wall of the tube and 
forces the soot through the tube. This 
type is shown in Fig, 2. 

A good operating hint, which ap- 
plies to almost every make of cleaner, 
is that spare parts should always be 
on hand so that any cleaning job can 
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be finished once started. Another 
point that should be emphasized is the 
necessity for prompt cleaning of 
equipment when a cleaning job is fin- 
ished. The same dilute acid mentioned 
above may form on the equipment 





and ruin it. Wash the parts in lubri- 
cating oil or kerosene and put them 
away clean. 

The vacuum cleaning unit has much 
to recommend it, not the least of 
which is its ability to “double in 


Fig. 3. Operator cleaning fire tube boiler of soot 
deposit with a stationary vacuum cleaning system 





Fig. 4. Power-driven soot scraper manufactured 


by Brunt Equipment Co. 


brass.” This particular advantage will 
not be discussed other than to point 
out that it can be used to clean up 
around the boiler and elsewhere in 
the plant. 


The operation of the vacuum 
cleaner in tube cleaning is just about 
as simple as the chore performed by 
the housewife daily. Strategically 
placed outlets permit the attachment 
of the hose to an inlet valve near the 
boiler. A handle with wooden grips 
and a tool attached to the end is fitted 
into the hose. This tool is then slipped 
into each tube separately and the vac- 
uum pulls the dirt and soot back 
through the handle and hose to the 
separators. From this point it can 
easily be emptied into the ash recep- 
tacles. If there is any sign of scale 
accumulation a wire brush or scraper 
can be run through the tube and the 
process repeated. The vacuum clean- 
ing can be done when the fires are 
banked; this makes a weekly sched- 
ule practicable. 





THE ENGINEERING PROFESSION 
IN TRANSITION 


(Continued from page 71) 


chemical engineers, 7 per cent min- 
ing-metallurgical, 6 per cent in other 
engineering fields, and the remaining 
4 per cent were engaged in nonengi- 
neering work. Except for civil engi- 
neers, whose work was divided ap- 
proximately equally between public 
and private engineering, those in the 
other 6 fields were overwhelmingly 
dependent upon private engineering 
for their employment. Nearly 60 per 
cent of the country’s professional en- 
gineers in 1946 were in the manufac- 
turing and construction industries. 


Among the 29 occupational statuses 
reported for 1946, nearly 30 per cent 
of all engineers were engaged in tech- 
nical administration-management. De- 
sign, development, and applied re- 
search attracted 15, 7, and 5 per cent, 
Tespectively; supervisory construction, 
college or university teaching, private 
firm consulting, and sales each in- 
cluded from 4 to 5 per cent. Among 
the remaining 21 statuses, the per- 
centages ranged from less than 1 to 
4 per cent. 

When related to each of the 29 
occupational statuses, the median 
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monthly salary rates among the new- 
comers to the profession in 1946 
ranged only from $206 to $248. At the 
6 years’ experience mark, the range 
had increased from $280 to $378 a 
month. But at the 12 to 14 years’ ex- 
perience level, while engineers en- 
gaged in routine work such as draft- 
ing earned $310 a month in 1946, men 
engaged in nontechnical administra- 
tion-management earned as much as 
$555 a month. 


The relationships found to exist be- 
tween earned annual incomes re- 
ported for 1939 and 1943 only, and 
monthly salary rates in these same 
years, make it clear that the oppor- 
tunity to earn substantially more than 
base salaries is confined to a very 
small and experienced segment of the 
profession. 

An earnings differential pattern 
that persisted to the end of the active 
experience cycle of professional en- 
gineers is disclosed by the 1946 in- 
formation. This begins at the 15 to 
19 years’ experience mark and indi- 
cates that, at the median earnings 
point, civil engineers generally re- 
ceive the lowest remuneration, not 
only in private engineering, but also 
in nonfederal-government employ- 
ment in public engineering. Further- 


more, the earnings of engineers in 
private engineering employment ex- 
ceed by far those reported for public 
engineering, with private chemical-en- 
gineer employees consistently report- 
ing the highest remuneration at all 
experience levels. 


While the median monthly salary 
rate for newcomers in the civil engi- 
neering field is the highest of all, it is 
the lowest at the 40-year experience 
level. The median rates of civil engi- 
neers steadily increased from $243 for 
newcomers to $513 for men with 35 
to 39 years of experience while en- 
gineers in “other engineering fields” 
increased from $224 to $650 a month. 
The corresponding range for chemical 
engineers was from $256 to as high 
as $825. Between the two extremes 
came mining-metallurgical engineers 
with median earnings that increased 
at the same experience levels from 
$236 to $693 a month, and below the 
“other engineering” group, but above 
the civil engineers, were the elec- 
trical engineers, whose reported me- 
dian earnings increased from $237 
for newcomers to $604 at the 35-39 
years’ experience levels, and the me- 
chanical-industrial engineers who had 
a corresponding experience span in- 
crease from $225 to $587 a month. 
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Corrosion in Boiler Feedwater 
Treating Systems-—Ill 


By LEO F. COLLINS Chemical Engineer, The Detroit Edison Company 





N THIS article, detailed analysis 

will be given of the performance 
of various materials in feedwater 
treating systems. The first part of 
the article covers performance of 
materials used in primary treating 
equipment. The second part covers 
performance of metals in acid and 
brine systems. 

Primary equipment is conceived of 
as being comprised: of feedwater 
heaters, degasifiers, and zeolite sof- 
teners, and their principal intercon- 
necting lines. 

It has been shown that the corro- 
sivity of water entering feedwater 
heaters is likely to be at the thresh- 
old between mild and severe attack. 
It is broadly accepted as a fact that, 
for reactions such as are involved in 
corrosion, increases in temperature 
accelerate the rate of attack. 


In virtually all zeolite-acid systems, 
important temperature increases oc- 
cur in the vent condensers of de- 
aerating heaters. Until the water dis- 
tributing system in the heater has 
been traversed, however, little or no 
release of corrosive gases is possible. 
Thus, it is certain that materials in 
such service are subjected to condi- 
tions more severe than elsewhere in 
the system. 

Vent condensers comprised of cast- 
iron shells with copper-alloy tubes 
are common. In other than spray- 
type deaerators, cast-iron water dis- 
tribution boxes and trays are also 
common. The performance record of 
cast-iron and of different alloy con- 
denser tubes will be reviewed. 

Vent Condensers:—The histories of 
twelve condensers show the life of 
the cast-iron on the “hot ends” to be 





less than 18 years. Admiralty metal 
tubes (18 gage) failed in all units in 
periods ranging from 4 to 10 years, 
In four units, 80-20 Cupro-Nicke] 
tubes failed after 4 years, whereas 
Admiralty metal tubes (replaced by 
the Cupro-Nickel) lasted 7 years, 
The Cupro-Nickel tubes were re. 
placed with Alumino-bronze (Cu 77, 
Al 2, Zn 21), and failures occurred 
in 6 years. In two other units, Ad- 
miralty metal tubes, which failed in 
5 years, were replaced with Arsenical 
copper tubes which likewise failed in 
five years. 

All of these tube failures were the 
result of attack on the steam side. 
Copper and brass vent condenser 
tubes, tinned by the double-dip hot- 
process method, have been found sat- 
isfactory after 7 years of service. 
Tubes of stainless steel are under ob- 





Fig. 1. View of a rotted cypress support after 8 years of service 
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These comments refer especially to systems employing zeolites, acids and degasification 
performance of materials and metals used in such systems . 


. . . This part covers 
. . Performance of materials used in primary treat- 


ing equipment . . . Recommendations for lines carrying cold, hard and soft waters . . . Common steel for zeolite 
softener shells with regular painting and maintenance or, where acid is used for regeneration, steel coated with 


















Lithcote . . . Lead coated steel for acid regenerant manifolds . . . Degasifier of cypress or redwood . . . Vent con- 
denser shells and tubes tin-coated . . . Performance of metals in acid and brine systems . . . Handling concentrated 
acids and dilute acids . . . Acid pumps and valves . . . Brine tanks and lines and other materials and equipment 
oT: 
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riod varied from 15 to 20 years. In 
all cases generous layers of rust have 
been noted in the top sections, and 
there is meagre evidence that such 
deposits act protectively. 

Observations of a spray type de- 
aerator, installed in 1935, show the 
cast-iron line transmitting water 
from the vent condensers to the 
spray wozzles to be vigorously cor- 
roded. Otherwise, the corrosion pat- 
tern agrees with that described for 
tray type heaters. 


Heater Effluent Lines: At one 
plant where poor deaeration resulted 
from inadequate heater design, seri- 
ous pitting of the effluent lines was 
observed after one year of operation. 
At another plant where the deaerator 
was not adequately vented, the (steel) 
lines were found almost completely 
filled with corrosion products and 
badly pitted after two years of oper- 
ation, 


Degasifiers and Their Effluent Lines 


In one degasifier, made of cypress,* 
rotting of the sap wood, and of dowell 
Pins made of maple, necessitated a 
general overhaul of the _ internal 
structure after eight years of serv- 
Ice. Only the sap wood rotted, as is 
shown in Fig. 1. The mycellium of 
the fungus responsible for this decay 


_ 


*Recently, a plastic impregnator for 
wood has been announced. Southern yel- 
Ow pine, so treated and subjected to a 
10 to ya! cent sulphuric acid solution, 
at 180 F, was reported sound after 18 
Months’ service in a pickling machine, 
Whereas the same wood, untreated, failed 
het to three weeks (5). See references 
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it is certain these were not respon- 
sible for the decay. 

In a system where concentrated 
sulphuric acid is introduced directly 
into a degasifier of sheet steel (oper- 
ated on the diffusion principle) gen- 
eral corrosion and pitting necessitated 
replacement of this unit after about 
8 years of service. At this plant, 
about 10 per cent treated water is 
mixed with 90 per cent condensate 
(the latter at about 200 F), and the 
mixture is pumped to the feedwater 
heater. The feedline (4-in. standard 
steel) failed twice in 7 years. 

In all the plants observed, steel 
lines leading from the degasifiers to 
the feedwater heaters are badly pit- 
ted with generous tuberculation. In 
one plant, wherein two sections of 
such pipe are cement-lined, the latter 
appears in excellent condition after 
about 16 years of service. At another 
plant, wherein a section is lead-lined, 
the latter also appears in excellent 
condition after 8 years of service. 

In a system wherein concentrated 
acid is introduced into the influent 
line of the zeolite softeners, failures 
in the line, beyond the lead-lined sec- 
tion, occurred in less than 10 years 
of service. Likewise, the softener ef- 
fluent lines and steel tanks used for 
storage of this water have expe- 
rienced many failures due to pitting. 

At another plant, wherein a sodium 
zeolite—acid zeolite system is used, 
poor proportioning of alkaline and 
acid waters brought about feedline 
failures and serious boiler feed pump 
corrosion in less than one year. 


Shells:—A survey of 20 sodium 
units (including one of Toncan steel) 
discloses vigorous corrosion in all, 
above the zeolite beds. However, at 
only one plant has corrosion necessi- 
tated shell replacements. This was 
necessary after a service period of 15 
years, on filtered swamp water. 

It has been noted that, where the 
corroded surfaces are cleaned and 
painted with a bitumastic at inter- 
vals of about three years or less, 
common types of steel appear capa- 
ble of giving satisfactory service for 
an indefinite period. No superiority 
can be detected for Toncan steel as 
compared with the other units at the 
plant in question. 

A survey of two acid zeolite units, 
disclosed that the rubber lining of 
one was abraded by the scrubbing ac- 
tion of the zeolite and developed pin- 
hole failures in about three years. 
The “Lith-cote” lining of the other 
was in perfect condition after five 
years of operation. This lining is one 
of the so-called “baked phenolics.” It 
is usually applied by spraying. Five 
or six coats are applied, with a par- 
tial bake after the third coat and a 
final bake, near 350 F, to drive out 
the solvents. 

The preparation of the metal sur- 
face is highly important. It must be 
free of sharp edges that will trap 
air when the coating is sprayed. If 
this precaution is not taken, blisters 
will appear in the lining after the 
coating cools. 

Water Distributing Systems:—As 
a usual thing, the water distributing 
system is comprised of a header and 


5 








laterals of common steel. Occasion- 
ally, however, such systems are of 
brass throughout, and attempts have 
been made to utilize strainer heads 
of brass inserted in steel with metal 
to metal contact being prevented by 
the use of hard rubber bushings (6). 
See references Part I. 

Experience indicates the hard rub- 
ber becomes brittle with use. It also 
indicates that brasses of the approxi- 
mate composition 85 per cent copper, 
15 per cent zinc are preferable. 
Brasses of a higher zinc content have 
been seen to disintegrate, due to ‘‘de- 
zincification,” in as little as five 
months’ operation. It has also been 
shown that, when brass strainers are 
-screwed directly into iron pipe, gal- 
vanic corrosion produces failures in 
the iron in less than three years. 

Regenerant Manifolds: —In acid- 
zeolite softeners, regenerant mani- 
folds of hard rubber have been seen 
to become brittle and fail in less than 
three years. Yellow brasses are also 
subject to dezincification when used 
with brine in sodium softeners. For 
the latter service, brasses rich in cop- 
per appear preferable. 


Raw Water Storage and Lines 


In Detroit, city water has been 
satisfactorily stored in sheet steel 
(% in. thick) tanks for over 30 years. 
However, these tanks have been 
scraped and painted with a bitumas- 
tic at two to three years intervals.{ 
For hard water lines pit cast-iron has 
been found superior to both steel and 
centrifugally (ribbon) cast-iron. In 
some soils, external corrosion of the 
latter seems to produce a spiral pat- 
tern. 

At a paper mill, wherein chlori- 
nated swamp water is used, a consid- 
erable amount of cast-iron supply 
main had to be replaced after about 
fifteen years of service. In a large 
hospital, using well waters high in 
chloride, steel, effluent lines (of the 
softeners) showed failures after fif- 
teen years of service. 


Summary 
As a result of these findings, the 
following conclusions have been 
drawn: 


1. Buried lines for handling cold, 
hard waters should preferably 
be of pit cast-iron. 

2. Lines required to handle cold, 
soft water should preferably be 
lined. Cement, lead, and cop- 
per have been demonstrated as 
effective. There are probably 
other equally as good materials 
for liners. 

3. For zeolite softeners operated 
exclusively upon the sodium 
cycle, and under pressure, the 
use of common steel shells rep- 
resents good engineering pro- 
vided it is predetermined the 
surfaces shall be cleaned and 





t The same tanks, in one of these plants, 
have been used to store zeolite softened 
water since 1937. 


painted at regular intervals. In 
lieu of such maintenance and 
where acid solutions are used 
for regeneration, the use of 
common steel tanks coated in- 
ternally with “Lithcote” or its 
equal appears preferable to 
rubber. 

4. Brine and water distribution 
“‘systems”’ inside of zeolite sof- 
teners should exclude the so- 
called “low’”’ brasses. 

5. Acid regenerant manifolds of 
lead coated steel are believed 
preferable to those of hard 
rubber. 

6. Degasifiers of cypress (Taxo- 
dium Distichum) or Redwood 
to the exclusion of all sap wood 
are believed preferable to 
those of metals. 

7. Vent condenser shells tin coated 
on the wet side by the double- 
dip hot process method are be- 
lieved preferable to cast-iron 
or steel. Stainless steel shells 
may also be suitable. 

8. Vent condenser tubes of any 
metal that may be well tinned 
are believed the optimum 
choice. 

9. There seems to be little choice 
between cast-iron or common 
steels for the shells of deaerat- 
ing feedwater heaters where 
only alkaline waters are in- 
volved. 


Performance of Metals in Acid 
and Brine “Systems” 

History of the performance of the 
metals used in two large systems 
using sulphuric and phosphoric acids, 
and a dilute mixture of both, and in 
the brine storage and brine lines of 
six systems is presented below: 


The Acid Systems 
The concentrated acid storage 
tanks, the dilute acid tanks and lines, 
the acid pumps, and valves comprise 
the important equipment in these 
systems. The observations herein- 
after recorded pertain to two systems 
believed to be most carefully engi- 

neered systems now in use. 


Concentrated Acids:—In both sys- 
tems, concentrated sulphuric acids 
(66 Bé) and technical grade phos- 
phoric acid (75 per cent) are trucked 
to the plants and stored in the trans- 
portation tanks. 

The sulphuric acid tanks are of 
welded steel construction. The phos- 
phoric acid tanks are of similar con- 
struction but lined. The steel used is 
about %-in. thick. 

In one system, the original sul- 
phuric acid tanks are discarded after 
17 years of service because of general 
thinning of the walls. Conceivably, 
they could have been used for a 
longer period, but it was feared an 
accident might result. 

The original phosphoric acid tank 
was rubber-lined and gave satisfac- 
tory service for about 12 years. For 
reasons other than corrosion, it was 


replaced with a lead-lined tank. The 
latter has given satisfactory service 
for 5 years. 

Dilute Acid Tanks and Lines. The 
dilute acid used is comprised of 45 
per cent sulphuric and 0.5 per cent 
phosphoric. The dilute acid tanks are 
lined with sheet lead approximately 
%4-in. thick. An attempt was made 
to use a sprayed lead coating over 
steel, but this proved impractical. An 
impervious film of lead was not ob. 
tained by “metallizing” (called also 
flame spraying). 

The sheet-lead linings have given 
general satisfaction. However, it js 
indicated that, upon use, the lead 
grows brittle. This is attested by the 
fact that it does not readily respond 
to the burning technique usually em. 
ployed when minor repairs are made. 

The original dilute acid piping was 
commercial, lead-lined steel pipe. 
Countless leaks occurred because of 
pinholes in the lead, and a satisfac. 
tory gasket material for the flanged 
joints was not obtained. 

Because of these adverse expe- 
riences, the lines were replaced, as 
failures occurred, with piping de- 
signed as shown in Fig. 2. In this 
scheme, standard (lead) waste pipe 
is used. It is belled at the ends s0 
that the flared ends butt together, 
Rubber gaskets are used. The latter 
type of piping has been completely 
satisfactory. 

Acid Pumps:—The first acid pumps 
installed were hard-lead alloy cas- 
ings with “Illium” impellers. Impel- 
ler failures occurred in less than one 
year. These were replaced with im- 
pellers of Elcomet-K (23 Cu, 12 Ni). 
The latter satisfactorily withstands 
the dilute acid, but impeller replace- 
ments are required at intervals of 
two to three years because of shaft 
wear. Other alloys are known that 
possess better wearing characteristics 
and that satisfactorily resist the acid, 
but the cost is considerably higher 
than for Elcomet-K. 

Acid Valves:—Valves entirely satis- 
factory either with dilute or concen- 
trated acid have not yet been discov- 
ered. Tests of rubber diaphragm 
type valves showed the rubber soon 
became brittle in concentrated sul- 
phuric acid. Lead-coated gate valves 
with rubber discs on gate faces have 
been used for the most part. They 
have been fairly satisfactory with 
dilute acid but are a constant nui- 
sance when in contact with concen- 
trated sulphuric. In such service, the 
formation of lead sulphate tends to 
“freeze” the stems, the rubber discs 
disintegrate, and the valves become 
clogged with iron sulphate washed 
from the walls of the storage tanks. 

The rubber discs obtained during 
the war (presumably of synthetic 
rubber) disintegrated much faster 
than those of natural rubber. Tests 
have indicated that type 302 stainless 
steel and hard rubber will not satis: 


(Continued on page 182) 
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Economies in Power Plant Design 


Details of plant design for AGGE system plants, to show how economies can 


be attained in first cost, availability, operating charges 


. . . Objective: 


optimum return on investment . . . Single-boiler-turbine design is a major 
economy . . . Standardized turbine generators may cost 7 per cent less . . . 
Ingenuity in design of circulating water systems gives added capacity at 
low cost . . . Care in design of condenser expansion joints prevents turbine 
vibration, breakage . . . Piping and valve savings: how to eliminate high- 
pressure valves between boilers and turbine; welded seats and stellited discs 
reduce maintenance . . . Table of savings by using valve one size smaller 


than pipe . . 


. Saving in plant layout . . . Factors in getting low fuel cost; 
incremental loading; fuel price swings . 


. . Designing for low maintenance 


By EDWIN H. KRIEG Consulting Mechanical Engineer, American Gas & Electric Service Corp. 
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RIMARY OBJECTIVE of power 

plant design is to secure the high- 
est over-all return on the investment 
in the plant. This means that the 
design attempts to attain: 1) lowest 
fixed charges through low first cost 
and high availability, and 2) lowest 
operating charges through low fuel, 
labor and maintenance costs. True, 
this is not the whole story, for it pre- 
sumes adequate system planning 
which analyzes the need for the sta- 
tion: 1) when is the plant needed, 2) 
where is the plant needed, and, 3) 
how large a plant is needed. An out- 
line of these elements is covered by 
long strokes with a wide brush in 
the Appendix, because plant design 
is the main point of discussion here. 
Furthermore, the cost of fuel, the 
life-time load factor of the plant, and 
other considerations such as cost cy- 
cles (1) influence the selection of the 
plant heat cycle and equipment (2). 
(Numbers on line in parenthesis re- 
fer to references at end.) 


A. Design for Low Investment Cost and 
Availability 

In designing a plant for optimum 
financial return, there may be some 
temptation to hold first cost and 
operating expense the sole criteria. 
But for a system having a high load 
factor of 70 per cent, first cost and 
availability go hand-in-hand, for the 
longer that a plant is out of service 
for repairs and overhaul, the more 
investment is required in reserve ca- 
pacity. A system needing 10 boilers 
to insure carrying the average yearly 
load, can save the cost of one by jm- 
proving annual availability by 10 per 
cent. Neither low first cost nor fuel 
economy means anything to a plant 
that is shut down. 

It may be argued that high avail- 
ability is important only for a system 
having the high annual load factor of 
10 per cent. But this is not necessar- 
ily the case; for, in one industrial 
Plant on a one-shift basis with a 26 
per cent load factor, it was most dif- 


ficult to secure the needed three con- 
secutive weeks for a turbine or boiler 
overhaul. The low load factor pre- 
vailed almost every day, so that high 
availability equipment was most es- 
sential since major repairs cannot be 
made during the off-shifts. 


High availability does not mean 
keeping equipment in service come 
what may and regardless of loss in 
efficiency; it is noteworthy that those 
units having high availability often 
maintain their efficiency better than 
low availability units. This recalls 
the fact that an efficient plant is 
often characterized by good house- 
keeping. The operating attitude that 
values good housekeeping, values ef- 
ficiency; the design and operating 
attitude that values availability, also 
vaiues the maintenance of efficiency. 

Economies possible in major plant 
requirement, whether desired from 
lower first cost or improved avail- 
ability, were discussed as follows be- 
fore the ASME, Chicago, June, 1947. 


1. Boilers 
One of the really major economies 
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Fig. 1. Heavy line shows simple and rela- 

tively inexpensive piping for placing old 

condenser 3-3 in series with new No. 4. 

Condensers 3-1 and 3-3 serve the two low- 

pressure condensiny elements of a 165,000- 
kw triple-cross-compound turbine 


in first cost is adoption of the single- 
boiler, single-turbine combination, 
provided that special attention is 
given to availability and reserve ca- 
pacity. It is true that a few boiler 
availabilities on the American Gas 
and Electric and other systems have 
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Fig. 2. Normally, circulating water flows 
through the condensers by gravity, a 9 ft 
dam being in the river as shown by Fig. 8 


been brought up to about 95 per cent, 
but naturally this cannot be done 
year after year unless the design in 
even its earliest stages is pointed to- 
ward that objective. Designing for 
high availability costs more; the 
lower heat transfer rates in the boiler 
require more surface and more lib- 
eral proportioning of the equipment. 
But such extra costs for single-boiler- 
turbine units are, in most cases, well 
justified by such savings as these: 

Improved availability permits a de- 
crease in reserve capacity. 

The unit cost of equipment gen- 
erally decreases with size. 
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Building and foundation costs de- 
crease materially with the single 
boiler. 

Operating labor costs decrease; 
usually no more labor is involved to 
run a 600,000 lb-per-hr boiler than 
one of 300,000 lb-per-hr. 

Maintenance costs are usually less 
as the size increases. 

When the 1,000,000-lb-per-hr Lo- 
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Fig. 3. Annual flood conditions often re- 
duce drop across dam to 1 ft or less, thus 
requiring pumps during such periods 


gan boiler (3) was purchased, it was 
a step in the right direction. But 
unforeseen circulation difficulties re- 
sulting in oxygen formation and cor- 
rosion at Logan, together with some 
early difficulties with large boilers 
at Windsor and Twin Branch No. 3, 
made it advisable to return to two 
boilers per turbine at Philo and sev- 
eral subsequent stations, to insure 
availability. However, the difficulties 
at Logan, Windsor and Twin Branch 
were finally understood and solved, 
bringing yearly boiler availability to 
over 90 per cent and making it de- 
sirable to return to the one-boiler, 
one-turbine combination. 

For the three most recent exten- 
sions authorized, single boilers will 
serve single turbines as listed in the 
table: 


To obtain the lowest over-all cost 
of turbines, particularly in_ sizes 
above 60,000 kw, a more thorough 
study of the various types available 
is warranted, e.g., a generalization 
cannot be made that the improved 
efficiency of a cross-compound tur- 
bine is worth the higher cost over a 
single-casing type. Sometimes it may 
be worth more, but not for all fuel 
costs and load factors. 

One means of reducing the cost of 
turbine-generators is by improving 
their availability. In 1930 the serv- 
ice demand availability for all tur- 
bines of 1000 psi or higher pressure 
in the United States was only 82.68 
per cent which advanced to 89.75 per 
cent by 1935 (5). The average for 
55 such turbines throughout the 
country, during 1943 was 93.45 per 
cent (6) and 95 per cent or higher is 
the present objective. 

Various features were developed to 
improve the reliability and safety of 
turbines on the American Gas and 
Electric System, some of which are 
described in the Appendix. 


3. Circulating Water System 
The novel circulating water system 
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Fig. 4. Reversing water boxes permit full 
reversal of circulating water flow during 
operation, insuring complete removal of 
trash accumulations from the tube sheets; 
especially the felt-like blanket that is most 
difficult to remove except by flow reversal 











Plant Name Turbine Boiler Press. Temp. F Approx. 
and Unit No. Gross kw lb/hr psi blr/rehtr. Starting Date 
Madd INO:) 250 skewwer 115,000 900,000 1300 925 Fall, 1948 
Twin Branch No. 5.145,000 900,000 2000 1050/1000 Spring, 1949 
Philip Sporn No. 1. .145,000 900,000 2000 1050/1000 Summer, 1949 





2. Turbine Generators 

One means of economizing on tur- 
bine-generator cost in sizes from 
11,500 kw, up to and including 60,000 
kw, is to use the preferred sizes listed 
in the ASME-AIEE Preferred Stand- 
ards for large 3600-rpm, 3-phase, 60 
cycle Condensing Steam-Turbine Gen- 
erators. These will run as much as 
7 per cent lower in cost than non- 
standard turbines. 
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at Philo was developed to obtain the 
economies, both in first cost and fuel 
cost, derived from being able to use 
a plant site that apparently had been 
completely developed. A _ study in 
1939-40 showed that the Philo Plant 
offered unusual advantages for add- 
ing some 190,000 kw of capacity. It 
was near the load center, coal costs 
were lower than at many other 
sites, no new transmission lines were 


needed, and first cost would be a min. 
imum since many existing facilities 
were already installed; e.g., coal 
storage and handling, railroad tracks, 
intake canal. But insufficient river 
water, even for the existing 245,009 
kw capacity, actually had caused cur. 
tailment of load in previous “dry” 
years, although the entire Muskin. 
gum River was being passed through 
the four plant condensers, No. 1, 2 
3-1, and 3-3. It would be costly to 
build spray ponds or cooling towers 
for 190,000 kw because of the ex. 
tremely low use factor of such equip. 
ment; periods of insufficient water 
lasting only from one to 30 days per 
year. Although there was no known 
precedent for placing large condens.- 
ers of 95,000-kw units in series, there 
seemed no simpler nor more econom- 
ical means of practically doubling the 
capacity of the river for condensing 
purposes at low river flows. 

Figure 1 shows in light lines the 
basic equipment needed for Units 3-3 
(installed 1930) and 95,000-kw unit 4 
(installed 1942); the heavy line indi- 
cates the simple and relatively inex, 
pensive additional piping that made 
it possible to add two 95,000-kw units 
at just the location on the system 
where they were needed. 

Similar piping not shown is in- 
stalled for old condenser No. 3-1 and 
new condenser No. 5. Condensers 3-1 
and 3-3 serve the two low-pressure 
turbines of a 165,000-kw triple-cross- 
compound turbine. This has a 600- 
psi, 53,000-kw non-condensing tur- 
bine whose reheated exhaust goes to 
two condensing, 125-psi, 56,000-kw, 
low-pressure turbines. (4). Ordinar- 
ily a 9-ft dam provides circulating 
water without using pumps, but for 
flood conditions when the dam offers 
no head, pumps are required. 

The heavy line shows the small 
amount of additional piping needed 
to almost double the condensing ca- 
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Fig. 5. To permit repairs during operation 
or to do necessary cleaning divided water 
boxes are essential. These permit testing 
or cleaning either half of the condensef 
while operations continues under some 
what reduced load with the other half 
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pacity of the Muskingum River, and 
Figs. 2 to 7 show how the system 
operates. Ancillary advantages make 
the scheme still more attractive, e.g. 
the ability to de-ice the intake canal 
for all 5 units shown by Fig. 7. 

The obvious alternative of recircu- 
lating water from the condenser dis- 
charge tunnels back to the intake ca- 
nal (Fig. 8) would not suffice at this 
particular site, having these serious 
disadvantages: 


1. A limited and insufficient amount 
of water would reach the suctions of 
the recirculating pumps since: 

a) The river bed between con- 
denser discharges and recirculation 
pumps slopes too much when the 
lower pool level drops during ex- 
tremely low water. 

b) The flashboards may be dam- 
aged or removed from the down- 
stream dam, lowering the pool level. 


2. The installation cost for posi- 
tive recirculation would be much 
more than the piping layout shown 
by Fig. 1. A deep enough channel 
from the condenser discharges back 
to the recirculating pump house to 
insure water at all times would be 
very costly because of the rock river 
bed. However, a partial recirculation 
system was installed for the follow- 
ing reasons: 

a) An emergency circulating wa- 
ter supply is needed to back-up series 
circulation during the occasional in- 
sufficiency of river flow for full load, 
perhaps twice in a decade. 

b) Cool water leaking through the 
dam and locks is recirculated during 
hot summer weather. This is pre- 
ferred to drawing water upstream 
from condenser discharge tunnels. 


c) Acts as reserve for the Unit 3 
circulating water pumps during low 
water and gives opportunity for re- 
building the flood pumps of units 4 
and 5 (Fig. 3) which was done in 
late ’46 and ’47. 

d) Can be used to help keep the 
river channel for coal barges free 
from ice in winter by drawing some 


TA 


CONDENSER 
3-3 





RIVER 


Fig. 6. During extremely low river flows 
or low pool level when the recirculation 
system of Fig. 8 cannot function ade- 
quately, series circulation together with 
recirculation permits full-load operation. 
This doubles the amount of plant capacity 
possible on the Muskingum River 


* go upstream to the 


Fig. 8. The Muskin- 
gum River flow is 
not always suffi- 
cient for full plant 
capacity, even with 
series circulation 
shown by Fig. 6. 
This recirculation 
scheme pumps the 
lock leakage and 
dam leakage back 
into the intake ca- 
nal, together with 
such flow that may 


pump suctions. 

These pumps can 

handle three of the 
five units 


water upstream from the condenser 
discharge tunnels. 

Logan (3) was another example 
where additional capacity was badly 
needed but where river flow was 
hardly sufficient at times to supply 
spray pond make-up. Situated in the 


INTAK ANA 


4 





RIVER 


Fig. 7. Slush or frazil ice on grizzlies and 

screens make de-icing a “must” on certain 

rivers to preclude a shutdown. Such past 

difficulties are eliminated by pumping 

some warmed water from unit 3-1 and 4 

condensers back into the intake that serves 
five units totaling 435,000 kw 


heart of an excellent coal district and 
enjoying a 13c per ton freight rate, 
it was a natural location for a plant. 
However, the stream flow often 
barely met spray pond make-up 
needs, and a larger spray pond would 
only require still more make-up wa- 
ter. In addition, there was little 
ground area, the site being hemmed 
in by a mountain, the river ravine, 
railroad, and county road. 


By superposing, the capacity was 
raised from 36,000 to 90,000 kw, 
without enlarging the original spray 
pond nor requiring more spray pond 
make-up. The spray pond was built 
right over the ‘river’ bed as space 
was so limited. An unusual feature 
is downward spraying to induce air 
flow into the sprayed water, for the 
nozzles are some 25 ft above low wa- 
ter level. 


4. Condensers 
At Atlantic City and Scranton, it 
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was possible to hang the condens- 
ers directly to the exhaust of 25,000- 
kw turbines, saving the cost of 
springs or expansion joints, and con- 
denser foundation. Tie-rods take the 
twist caused by changes in circulat- 
ing water flow, so that load is not 
transmitted to the turbine. 

In large units, an expansion joint 
between the turbine and condenser is 
favored to afford more certain relief 
from strains on the turbine. At least 
one case of turbine vibration has been 
cured on the Central System by 
breaking the turbine - to - condenser 
joint and correcting unequal loading 
on springs that loaded the turbine 
eccentrically. During hydrostatic 
testing, much of the weight of a 
spring-supported condenser and the 
testing water within the steam space 
may be thrown on the turbine: 

a) If blocks are not placed to take 
the load off the springs. 

b) Cool water for a hydrostatic 
test will contract a warm condenser 
shell and neck and may lift it off the 
blocks. 

c) The above may or may not re- 
sult in serious damage to the turbine 
if the top exhaust hood is bolted on, 
and quite certainly if not bolted. 

Condenser costs are reduced by 
using long condenser tubes; 24 ft is 
a good length at which to stop, as 
tube prices increase not only at 25 ft 
but also for longer lengths. It is 
usually cheaper to manufacture the 
longer shell with decreased diameter. 
Tube length is limited by the with- 
drawal space needed for retubing; 
also more vertical height is needed 
for a transition piece to insure proper 
distribution of exhaust steam to the 
longer tubes. 


5. Deaerator 

General experience has shown that 
the deaerator can be placed any- 
where in the cycle and still do a good 
job, therefore there is no advantage 
in making other than a minimum 
cost installation. 

1. A sub-atmospheric pressure de- 
aerator costs more because of the 
large steam volume to be handled by 
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Thousands of dust particles are examined here 


With the advent of pulverized coal as fuel for 
Power Plants, the efficiency required of dust collec- 
tors has steadily increased to a point considered 
unattainable ten years ago. 

As far back as 1926, Prat-Daniel first applied 
the principle of centrifugal force to dust collection 
...a principle still used as the basis for the highly 
efficient Thermix collectors of today. Yet, today, 
with world-wide installations to their credit, Prat- 
Daniel still searches for better designs and develop- 
ments in this important field. 

The physio-chemical and testing laboratories, 
shown here, are only a part of the extensive research 
constantly carried on by Prat-Daniel, in an effort to 


find more efficient means of dust control. 


Research poi 
to better dust control 


One of the interesting sidelights of the testing 
laboratory is the use of full size collector elements 
for determining efficiency. This method provides 
an extremely accurate check, compared to the usual 
laboratory method of scale model testing. Obvi- 
ously, results will be comparable to the final 1in- 
stallation, composed of a greater number of such 
elements. 

This continuous quest for the ultimate in dust 
control has paid dividends in placing Prat-Daniel 
as the leader in its field. 

Our Project Engineers will be glad to show you 


how your plant operation can be improved by the 


use of more efficient equipment. 





Full scale collector units being researched 


All inquiries should be directed to THE THERMIX CORP. PROJECT & SALES ENGINEERS 
FIRST NATIONAL BANK BLDG., GREENWICH, CONN. 
(Offices in 28 principal cities) 


Equipment designed and manufactured by 


PRAT-DANIEL CORPORATION 


| Manufacturing Plant, EAST PORT CHESTER, CONN. 
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the deaerator head. At lower tem- 
peratures increased water surface 
tension and lower water viscosity re- 
quire more trays to obtain longer 
contact time between the water and 
steam. Thus, a larger shell and 
more air-relieving surface is needed. 
Steam-jet air pumps are needed, in- 
volving extra operating cost for 
steam. 

2. There is a middle ground from 
about 15 to 70 psig, which is usually 
the most economical. With such pres- 
sures it is possible to place the de- 
aerator at a reasonable height above 
the boiler feed pumps (about 40 to 
60 ft) to preclude flashing therein. 


6. Evaporator 
Unlike a deaerator, the choice of 
an economical evaporator shell pres- 
sure covers a wider range. 
a) A sub-atmospheric pressure 
evaporator costs more than an atmos- 
pheric evaporator because the phys- 


Fig. 9. Recent single-pass condensers have 

a bottom outlet on the discharge water-box 

to save circulating water piping and hy- 
draulic head loss 





ical size is much larger to handle the 
larger steam volumes; larger shells, 
piping, and separator are required. 
A blow-down pump is also needed 
to remove the concentrated liquor, 
either periodically or continuously, 
which may call for some automatic 
control. 

b) However, high shell pressures 
increase the cost of shell, piping, 
valves, and accessories such as feed 
pumps. 

As in the case of the deaerator, it 
probably is most economical to place 
the evaporator within the same pres- 
sure range, i.e., shell pressures from 
15 to 70 psig, supplying it with steam 
from the same source used for the 
deaerator. 


7. Heater Drip Pumps 
Since the 1936 Logan design, dupli- 
cate heater drip pumps have not been 
used. Instead of a duplicate pump, 
a loop seal back to the condenser is 
less expensive, having the advantage 
of operating automatically and with- 
out attention in case of drip pump 
failure. In giving excellent turbine 
protection in case of high water level 
in the heater, it has unique safety as 
well as low cost advantages. The few 
hours per year that a duplicate would 
operate, during the overhaul of the 
other pump, cannot justify the extra 
cost of pump, motor and motor con- 

trol. 

8. Piping and Valves 

The design of 2300-psi Twin Branch 


Approximate Valve Costs—1250 Psi, 950 F 
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Valve of Valve of 1 Pipe 
Pipe Size Pipe Size Size Smaller Saving/Valve 
: | ee rs, $5100 $3900 $1200 
BUD) cccstonnatets cases utente 3900 2700 1200 
NE ee EON a 2700 2120 580 
Ene Ree 2120 900a) 1220 
By savored nein 900a 560a) 340 


a) No motor-operator for 5 in. and under. 





Unit 3 was highlighted by the desire 
to economize in piping and valves. 
Although there was no precedent, the 
boiler stop valve was omitted be- 
tween the boiler and the turbine 
emergency stop valve, although the 
need for such a stop valve in a single- 
boiler, single-turbine installation had 
apparently not been previously chal- 
lenged. To eliminate the usual gate 
valve between boiler and turbine, it 
was necessary to consider whether 
the turbine emergency stop valve 
would permit a satisfactory hydro- 
static test on the boiler. Practical 
operating experience has confirmed 
that conclusion. 

The cost of main steam piping may 
often be reduced by placing it in tor- 
sion as well as in bending. For a 
given pipe size, piping shaped as a 
coiled spring gives a low end reaction 
with less fiber stress for a given de- 
flection than most other shapes, the 
reason being that the modulus of 
elasticity in torsion is much lower 
than in bending. Thus, to use less 
pipe material to suit given conditions, 
the entire system can often be de- 
signed to place the major portion of 
it in torsion, somewhat like a huge 
spring coil. 

To facilitate both design and erec- 





tion, anchored emergency stop valves 
were first used on a 60,000-kw top. 
ping turbine for Windsor in 1938, and 
on all subsequent turbines. By so do- 
ing, the piping design can be started 
earlier, without waiting for turbine 
outline prints to give the location, 
expansion movements, and allowable 
thrust on the emergency stop valve, 


. There is more freedom in locating 


the valve, and the turbine manufac. 
turer has the sole responsibility for 
the loads placed on the turbine by the 
piping. This is advantageous. 

At Logan (3) in 1936 and at sub- 
sequent stations, a large saving was 
made by providing only one boiler 
feed line from the boiler feed pumps 
to boilers, although it had been pre- 
vious standard practice on the Cen- 
tral System to install an “auxiliary” 
boiler feed line, often with a “raw” 
feed supply in addition to condensate. 

Maintenance of valves also involves 
outages of the equipment served: 
boilers, turbines, pumps and the like. 
Few contributions to valve design did 
so much to reduce maintenance as 
welded-in-seats and discs that are 
stellite-faced. These improvements 
have been standard in all Company 
plants since 1936 although develop- 
ment was started in 1927-28 by E. T. 
Davis of Indiana & Michigan Electric 
Co. 

Valve costs are materially decreased 
by using one size smaller than the 





GENERAL CROSS SECTION OF _PLANT 


Fig. 10, Glen Lyn has a minimum basement height of 38 ft for a 100,000 kw unit. The 
small turbine room was attained by placing circulating water pumps in screen house by 


river. Compact arrangement brought building area to 0.23 sq ft per kw 
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pipe, e.g. a 6-in. valve in an 8-in. 
line, having 8-in. ends. . 

It is not thrifty to purchase valves 
merely to meet a given pipe size. 
Valves cost so very much more than 
does pipe that a higher pressure drop 
through the more expensive equip- 
ment can well be tolerated, using less 
pressure drop through the larger and 
cheaper piping. 

The bottom outlet on the condenser 
discharge water box that was devel- 
oped for Twin Branch 3, Fig. 10, 
saves expensive outlet circulating wa- 
ter piping. The outlet waterbox with 
an elbow is identical with the inlet; 
this departs from the usual practice 
of having the outlet on the top of the 
discharge waterbox. When the flow 
of circulating water is established, 
experience shows that there is no 
lack of water in the uppermost con- 
denser tubes because of the bottom 
outlet and the performance of the 
hydraulic circuit in its entirety has 
come up fully to expectations. There 
is also less friction loss. 

Piping cross connections on one- 
boiler, one-turbine units were found 
uneconomical besides introducing 
operating complications. 


9. Building and Plant Layout 

One means of decreasing building 
costs is the outdoor plant, which has 
been well described in the technical 
press. In smaller size plants having 
units around 25,000 kw, the savings 
may be appreciable, but the saving is 
proportionately less for 100,000 kw 
units. 

The condenser pits for plants on 
rivers having wide variations in level 
between high and low water are often 
made deeper than need be. The level 
duration curve for the Ohio River 
near one of the Company’s Central 
System plants, shows that for four 
to seven days a year, the pool level 
maintained by a dam may be lowered 
some 9 ft when the locks and flash- 
boards are opened to permit ice or 
trash to run out. Normally the depth 
of the condenser pit is set by placing 
the highest portion of the condenser 
discharge waterbox about 27 ft above 
the minimum tailwater, so the siphon 
would not be broken. 

However, in this case the “high 
spot” of the condenser was placed 36 
ft above minimum tailwater, and 
two-speed motors obtained for the 
circulating water pumps. For the 
few days a year that the pool level 
would be 9 ft low, the higher speed 
will be used at which the pumps will 
have enough capacity to maintain 
full load at the higher head. A con- 
denser discharge valve (as well as 
stop logs) are available if needed to 
prevent loss of the 36-ft siphon leg 
if it tends to “break.” The extra cost 
of the two-speed motors and higher 
pumping cost for a few days was far 
cheaper than investing in a pit 9 ft 
deeper. 

For plants where circulating water 
temperatures do not exceed 85 F, 





building costs may sometimes be de- 
creased by using a little more than 
the usual 25 ft between the condenser 
“highspot” and tailwater, for exam- 
ple, adding the friction drop between 
the condenser outlet and the river 
which may be 2 ft would make 27 ft. 


B. Design for Low Fuel Cost 

Fuel or thermal economy is worthy 
of patient search, but only within the 
limits of financial economy. It should 
not be mere Btu chasing. 

The efforts made by the American 
Gas & Electric Service Corp. to min- 
imize the fuel costs of electricity 
through pressures up to 2300 psi and 
temperatures of 1000F as well as 
improved cycles (such as reheat) are 
well-known, having been reported 
elsewhere. (References 3, 4, 7-11.) 

A most important element of fuel 
cost is incremental scheduling of 
loads, not only between the units in 
a particular plant, but also between 
all the individual units on the system 
(not merely one plant as against an- 
other plant). But this subject is too 
extensive and complex other than to 
mention its great significance (12). 

Proper incremental loading of units 
is also a factor influencing the type 
of equipment, e.g., low loads cannot 
ordinarily be carried on ‘“wet-bot- 
tom” boilers. The type of furnace 
bottom of pulverized-coal-fired boil- 
ers must be selected to suit the range 
of coals that are available to the 
plant, as well as the range of load. 
A wet bottom is ideal for low-fusion 
ash coals and a high load factor that 
will keep the furnace hot. But if the 
coal changes to a high-fusion ash type 
and loads of less than half-rating 
must be carried for long intervals, 
the ash will not melt and run out, 
and may possibly build up to several 
feet deep until it is necessary to shut 
down and drill or dig it out. 

Low fuel cost also requires an 
awareness of the trend of future fuel 
costs. It is not enough, in a depres- 
sion year when fuel costs are low, to 
select an inefficient 250-psi, 750-F 
plant cycle to save the small extra 
cost of a more efficient plant cycle. 

For units of 85,000 kw and over 
with throttle conditions of 1300 psi, 
925 F, cross-compound turbines are 
more efficient than single-casing 
units, and eight cross-compound units 
were selected since 1938. However, 
two 100,000 kw units were made 
single-casing only at the request of 
the War Production Board (9). 

Evaporators. Single-unit plants 
need two evaporators, in case one is 
out of service. At Atlantic City and 
Tidd, the two evaporators were ar- 
ranged for either: a) parallel opera- 
tion as single-effect for high make-up 
capacity or b) when thermal effi- 
ciency is the objective, they are oper- 
ated double-effect. 

Just as investment cost and avail- 
ability go hand-in-hand, there is like- 
wise a close relationship between fuel 
cost and availability. To a plant that 





is shut down, Btu efficiency means 
little. It is only by keeping running 
that the efficient plant has the aq. 
vantage over an inefficient plant. 

Naturally the unavailability that 
increases fuel costs also increases 
maintenance costs but the fuel costs 
are usually much the larger. 


C. Design for Low Maintenance Cost 

In designing for low maintenance 
and high availability, the needs of the 
plant maintenance men are analyzed, 
It is a foregone conclusion that cer. 
tain requirement will be dismantled 
relatively frequently: induced draft 
fans on pulverized coal boilers, and 
pulverizer mills. Over each piece of 
such equipment, motor-operated hoists 
on monorails are available to facili. 
tate quick week-end jobs. Other 
equipment comes apart less often: 
boiler feed pumps, evaporator heads, 
etc. For these, only an I-beam with 
perhaps a trolley and hook is suff. 
cient, facilitating transferring a mo- 
tor-operated hoist from another lo. 
cation. 

No hot drains are flashed in the 
heaters or deaerator; separate flash 
tanks are provided so only flashed 
steam goes to steam space of heater, 
drips going to hotwell. Among rea- 
sons for doing this are: 

1) Save heater maintenance caused 
by erosive action of flashing mixture 
on shells, tube sheets and tubes. 

2) Better control of drainage sys- 
tem through more area at water line. 

3) Good level control precludes 
steam bypassing to next lower heater; 
also prevents dangerous flooding. 

Bends in piping such as boiler feed 
pump labyrinth and emergency leak- 
off lines where flashing frequently 
occurs, were found to wear rapidly. 
These bends were replaced by tees 
with one run connection blanked; 
this gives a water cushion as the wa- 
ter outlet uses the side connection. 

The coal bunker at Tidd is com- 
pletely sealed by the concrete floor 
over it; the slots through which the 
coal tripper discharges are covered 
by belting which is raised automati- 
cally by the tripper to discharge coal. 
This reduces maintenance cost as the 
plant stays much cleaner. 

In 1935 when designing the Logan 
plant, the need for maintaining the 
close clearances in boiler feed pumps 
became evident, so single-type strain- 
ers were permanently installed in 
each feed pump suction line to catch 
small welding beads, bits of welding 
rod, and other metallic objects. The 
monel metal baskets have 1/32 in. 
dia. perforations, whose area equals 
2.5 times the pipe area. These were 
most successful in catching foreign 
material and similar strainers have 
been used before all boiler feed 
pumps installed since 1936. 

To check the conditions of boiler 
feed pumps, test orifices are installed 
in the balancing drum and labyrinth 
leak-off lines to check when pumps 
require overhaul. : 
Likewise test orifices are placed in 
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the main turbine gland seal leak-off 
to check whether glands may require 
renewal. 


Maintenance and Availability 


As was previously mentioned, poor 
availability increases investment 
costs to protect against outage; also 
poor availability increases fuel costs 
because less efficient units are used 
to carry the load. Likewise, poor 
availability increases maintenance 
costs because the equipment causing 
the outage must be repaired, costing 
both material and labor. 
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APPENDIX 


The complete picture of power plant 
economies includes the vital function of 
system planning. The following is a par- 
tial outline of the factors involved. 


When Is the Plant Needed 


Need for capacity: forecast system peaks 
and load factor by various types of curves, 
e.g. growth of yearly peak loads, monthly 
peaks, load duration, etc. (2) Especially 
important, as it now takes 3.5 years to 
build a plant. 

Need for savings: sometimes a plant can 
pay for itself by reducing system operat- 
ing costs by more than the amount of 
fixed charges. (3) 

Effect of cost and business cycles (1). 

Comparisons with national averages. 

Fitting in with extension plans of inter- 
connected utilities. 

Canvass of industrial and large commer- 
cial customers as to their future plans. 

System load flow diagrams. 


Where Is the Plant Needed 


Plant location relative to future load 
center. 

Plant location relative to transmission 
system and interconnections. 

Water supply. 

Range of water level of condensing wa- 
ter. 

Cost of flood protection. 

Cost of fuel at various possible sites. 

Transportation costs of coal or elec- 
tricity. 

Foundation conditions. 
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Cost of site improvements: R. R., Roads, 
ete. 

Operators’ housing facilities. 

Alternate sources of fuel supply over 
40-60 year period. 

Extension of existing plant vs. new site. 

Cost of purchasing power from others. 

Life of fuel field to be used; early ex- 
haustion may prematurely antiquate a 
plant. 


How Large a Plant Is Needed 


Among the elements entering into sizing 
a unit are: 


Ratio of size of system to size of unit 
may be 10:1 for a large system or 3:1 for 
a small system having interconnections. 

Load forecasts on rate or growth—how 
many years of growth should be handled 
by the proposed unit. 

Relation between unit size, firm capacity 
during outage, spinning reserve. 

Large units give economies in invest- 
ment, better turbine efficiency, lower 
maintenance, and lower operating labor. 

To enjoy the benefits of large-sized units, 
high availability is needed. Availability is 
a function of engineering attitude and skill 
in the design and selection of equipment. 
A meticulous attitude toward details is 
often developed if the designer is also re- 
sponsible for working out operating prob- 
lems. Whether equipment is purchased on 
a ‘‘first cost’’ basis or ‘‘quality is cheapest 
in the long run’’ basis greatly affects 
availability. 


Turbine Availability 


Some means of improving turbine avail- 
ability are described herewith. 


a. Initial Pressure Regulator: Protec- 
tion against sudden temperature changes 
is afforded by an initial pressure regu- 
lator which closes the turbine control 
valves in case of a drop in steam pressure 
and maintains throttle pressure. The 
boiler is protected against: sudden loss of 
pressure and resulting carry-over from 
“‘swell,’’ the thermal shock to superheater 
and thick drum from sudden temperature 
change. Benefits to turbine: preclude wa- 
ter slugs from boiler account of ‘‘swell,’’ 
thermal shock. 

b. Underspeed Release: The underspeed 
release permits the governor, if set for 
fixed load, automatically to revert to speed 
governor control in case of abnormal fre- 
quency swings. 

c. Protection Against Excessive Starting 
Speeds: Main operating governors have a 
motor-operated handwheel for starting 
control. A recent innovation first used in 
Tidd in 1945, is a two-speed motor for 
normal speed opening of the control valves 
but which permits fast closing. 

The amount of steam ‘‘to break the 
turbine free’’ when starting up, is more 
than needed to keep it rolling at low 
speed. After ‘‘breaking loose,’’ the tur- 
bine accelerates too rapidly and somewhat 
excessive speeds are often reached as the 
usual motor on the starting handwheel is 
too slow in the ‘‘to close’’ position. The 
new two-speed motor permits closing the 
starting handwheel rapidly to prevent ex- 
cessive speeds during the starting opera- 
tion. The % hp motor has a solenoid 
brake to minimize coasting and to posi- 
tion the handwheel accurately from the 
remote-control board when starting and 
bringing the turbine to speed. 

d. Availability and Turbine Deposits: 
Most recent high-pressure, high-tempera- 
ture turbines have had more or less diffi- 
culty with turbine deposits, usually during 
the first year of operation before treat- 
ment of feedwater has become a stabilized 
and routine matter. To minimize the 
amount of outage during the washing pe- 
riod, several different methods were de- 
vised. At Twin Branch, turbine washing 
while under full load was developed, using 
an attemperator between two portions of 
the superheater to drop throttle tempera- 
ture about 150 F which was sufficient to 
get saturated steam at the location of the 
deposits and effect cleaning. 

For Atlantic City turbine No. 6, facili- 
ties were provided to wash it as quickly 








and conveniently as possible, using 200 psj 
steam from the old boilers, especially 
since washing was dictated by deposits, 

e. Lubricating and Control Ol! System 
Reliability: In the past, turbines which 
have an oil tank on the basement floor 
about 25 ft below, had their availability 
somewhat impaired. Trouble sometimes 
occurred with misalignment of the long 
shaft from which the gear-type oil pumps 
in the oil tank were driven from the driy. 
ing gears on the main turbine shaft. This 
and other difficulties prompted the devel. 
opment of independently-driven oil pumps 
with no shaft-driven pump. The Glen Lyn 
turbine was probably the first to have its 
bearing and control oil pumps entirely 
separated. 

f. Automatic Steam-Seal Regulator ang 
Unloading Valve: The new steam seal and 
unloading valve, developed for Tidd, are 
designed to maintain 1 psig in the high. 
pressure seal before the water seal has be. 
come effective. As the turbine begins to 
pick up load, steam is dumped from the 
leakoff line to the gland steam condenser 
until the leakoff pressure has dropped 
back to 1 psig, which is maintained during 
normal operation. 

The above equipment protects against: 

(a) loss of water in water seal during 
sudden load changes which would result 
in steam and water being blown along 
shaft into adjacent bearing, causing oil 
contamination; 

(b) precluding vacuum in steam seal 
especially while at low speed before water 
seal is effective, which would pull in cold 
air and distort the first stage wheel. 

g. Water Sealing System: An operating 
convenience to facilitate a quick restart 
after a shutdown, is remote indication and 
control of the water-seals on the high and 
low-pressure shaft packings. 

h. Each Bearing Is Protected by a re- 
mote indicating thermometer and all ther- 
mometers are equipped with temperature 
alarms connected to an annunciator. The 
operator in the control room has an oil 
temperature indicator and control of wa- 
ter to the coolers by a motorized valve to 
assure proper oil temperature to the bear- 
ings. 

i. A New Type of Positive-Closing ex- 
traction line non-return valve was devel- 
oped to prevent overspeeding of unloaded 
turbines. Sufficient leakage of steam into 
an unloaded turbine (such as one whose 
load has just tripped off) may cause dan- 
gerous overspeeding. If turbine extraction 
check valves should stick open or fail to 
close when a turbine is tripped, the stored 
hot water in bleed heaters and _ particu- 
larly deaerators would flash into steam 
and could run the turbine at dangerously 
high speeds. Sufficient potential danger 
exists in bleed lines where sufficient heat 
energy may be stored to warrant positive 
closing of the check valves. 

j. Increasing Availability of Cross-Com. 
pound Units: When starting the design 
for the 95,000 kw units, Philo 4 and 5, 
the war suddenly made the system peak 
increase rapidly. Needing capacity badly, 
No. 4 was scheduled to start March, 1942, 
and No. 5 August, 1942. It was early seen 
that good delivery was possible on the 
LP turbines, but it was not so early on 
the HP turbines and boilers. An arrange 
ment was provided to operate the 125-psi 
LP turbine from surplus capacity in the 
existing 600-psi boiler room. With no 
pressure-reducing system except a system 
of orifices, the first low-pressure turbines 
ran 4% months, and the second two 
months at around half load. The 600-psi 
boilers were fixed up beforehand so the 
low-pressure turbines could be used to the 
best advantage. The value of capacity was 
then very high and the several months of 
emergency operation fully justified the 
extra cost of the cross-compound turbines, 


-even without the much higher thermal 


efficiency. 

Another noteworthy feature of the five 
95,000-kw cross-compound units at Philo, 
Cabin Creek and Twin Branch is the abil- 
ity to run the low-pressure elements from 
the high-pressure boilers when the high: 
pressure turbine element is out of service. 
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~~ chemists specializing in the solution of all industrial water problems. 
ig Years of experience have made Betz water conditioning service 

ty badly, scientifically correct... complete... economical. 
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a system Betz Laboratories Limited, Montreal 1. 


BETZ 


the abil 
— [ sted batade WATER CONDITIONING *® COOLING WATER CONDITEaE Ae e INDUSTRIAL WASTE TREATMENT | 
f service. 





| turbines, 
thermal 


' the five 
at Philo, 














December, 1947—POWER PLANT ENGINEERING—Chicago, Ill. 127 





XUM 


Frotiproof 










Reliance EYE-HYE assures you perfect‘measurement, 


dependability and clear reading—essentials for 








efficient operation and accident prevention... 





EYE-HYEs showing correct, unmistakable indication of your 
various water levels give you greater assurance that your plant 
can avoid expensive accidents and delays caused by water level 
failures. There’s less resistence by operators to making frequent 
| observations because EYE-HYE can be placed at eye-level, 
at convenient locations where it can’t be missed. And its mes- 
sage can’t be misunderstood. 














No matter what your working pressure or water level 
variation, EYE-HYE solves your remote reading problems 
for boilers, heaters, surge tanks or other vessels. 


These sound principles of EYE-HYE design and 
operation are proved in nearly 8,000 installations: 


1) Hydrostatic operation, eliminates all mechanical 


4) Perfect vision (integral illumination) in 12 inch 
working parts; 2) One indicating fluid, greencolor length window; 5) Indicating fluid rises and falls 


(heavier than water) will not mix or react with in similar fashion to, and in direct proportion to 





water or any water treatment compound; 3) Fae- 
tory calibration for positive accuracy of the water 
level range at the working steam pressure you 


specify. Nothing to adjust during installation; 


conventional boiler drum gage for easy double 
check; 6) Can be located anywhere convenient 

. on panel board or wall, below or above the 
drum and any reasonable distance away. 


Write the factory, or ask your nearest Reliance Representative for full information on the EYE-HYE. 





r 


THE RELIANCE GAUGE COLUMN CO. 





@ BOILER SAFETY DEVICES since 1884 


* 5902 CARNEGIE AVENUE + CLEVELAND 3, OHIO 
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The graph shows you how 
closely Worthington has kept 
pace with industry’s demands 
through the years . . . by develop- 
ing centrifugal pumps to handle 
steadily mounting boiler feed 
pressures. 

It’s a record of steady progress 
... from the old Type A, a great 
performer at 200 psi...to the 
powerful modern Types WC, UX, 
UR and UQ, with pressures rang- 
ing from 214 to 12 times the 1910 
“ceiling’’. 

THE LONGEST AND BROADEST 

EXPERIENCE 

In addition, out of Worthing- 

ton’s more than 100 years of pio- 


For Boiler 
Feed Service 
Capacities 

to 1500 GPM 
Heads 

to 1000 Fr. 








neering in pump design and manu- 
facture have come such notable 
improvements as the Elastic Seal 
Ring for tight interstage joints in 
axially split-case pumps... the 
Metal-to-Metal Ring Type Joint 
in solid-case barrel pumps. 

FOR YOUR OWN BOILER FEED 

REQUIREMENTS 

Worthington has the most com- 

plete line of centrifugal pumps — 


WORTH 






all pressures, all capacities — and 
engineers trained to fit feed pump 
to feed cycle for maximum econ- 
omy and dependability. 

For details that prove there's 
more worth in Worthington, contact 
our nearest District Office. Or 
write to Worthington Pump ntmoes 
and Machinery Corporation, 
Centrifugal Pump Division, 
Harrison, N. J. Ss 
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For Hotwell, For Boiler For Water Works, For Boiler For Boiler 
pe wer Feed Service Circulatio Feed Service Feed Service 
illed Water Capacities Drainage, Capacities Capacities 
Service to 1500 GPM General Service to 1600 GPM to 3000 GPM 
Capacities Heads Capacities Heads Heads 
to 1400 GPM to 1600 Feet to 135,000 GPM to 3500 Feet to 7000 Feet 
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AMPLE CLEARANCES 
FOR DEPENDABILITY 


Note the rim clearance, AA in diagram. 
Also the large blade clearance, B. Side 
clearance, CC, is so large that end-play 
from external thrust cannot damage wheel. 


Large blade and rim clearances and extra 
large side clearance —one inch — help 
make Terry One-piece Wheel Turbines 
highly dependable in operation. 





Terry Bulletin S-116 will give you full in 
formation on the Terry Wheel Turbine. A 


The blades cannot foul because of the pro- 
request on your business letterhead will 


tection afforded by the rims, which are not 
damaged, should rubbing occur. bring you a copy. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
IN 





uy 





December, 1947—-POWER PLANT ENGINEERING—Chicago, Ill. 

















ITY 


diagram. 

B. Side 
end-play 
e wheel. 


1 full in- 
rbine. A 
ead wil 


T-1171 





COMPRESSORS 


The use of Sarco products to speed up produc- 
tion, insure uniform, uninterrupted output and 
save steam is clearly illustrated in this large mid- 


west auto plant. 


Warming up time on the ovens was cut from three 
hours to one with Sarco No. 9 Thermostatic Steam 
Traps. Production is now uniform, and much 
faster, and the No. 9 trap extracts all the usable 


heat before it discharges. 


For Bonderizing, Sarco Float-Thermostatic steam 
traps are used on the coils and the compressed 
air system is protected from stoppages due to 


moisture at all points from the compressor to the 









F” . COMPRESSED 
AIR TRAP 








AUTO PRODUCTION SPEEDED 


WITH THREE SARCO PROD 


BONDERIZING 






UCTS 


; 





after coolers and the spray booths on the end of - 
the line. 


In most plants there are a dozen places where 
inexpensive Sarco products can make production 
go faster and smoother. In most cases the correct 
steam trap or temperature control will pay for 
itself in fuel savings in a few months. Sarco makes 
a complete line of devices for all pressures and 
in all sizes. The line includes cooling controls, 
water blenders, air vents, liquid level controls, 
four types of steam traps and a dozen different 


types of temperature control. 


The Sarco Representative near you would be glad 
to look over your plant and suggest. 





FLOAT-THERMO- 
STATIC STEAM TRAP 


No. 9 > 2 
THERMOSTATIC“; 
STEAM TRAP [ 
181 
SARCO COMPANY, INC. 
Represented in Principal Cities 


Empire State Building, New York 1, N. Y. 


- SARCO CANADA, LTD., TORONTO 5S, ONTARIO 
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CORROSION IN BOILER FEED- 
WATER TREATING SYSTEMS 
(Continued from page 116) 


factorily handle the dilute acid solu. 
tion. 
Brine Tanks and Lines 

Brine (NaCl) storage tanks of com. 
mon steel and of welded construc. 
tion failed in six plants in about 
ten years. In one plant, where such 
a tank was cleaned annually and the 
interior surfaces coated with a bi. 
tumastic paint, a hole developed in 
the bottom in about seventeen years, 
This tank was replaced with a pat. 
ented type of dissolving equipment, 
the internal surfaces of which were 
enameled. The enamel failed in spots 
in less than one year, and has re. 
quired “patching” each _ successive 
year. Metallizing (flame-spraying) 
of the surfaces of such equipment 
with zinc, up to seven coats, has not 
proven satisfactory. In general, the 
life expectancy of such equipment 
appears to be about 12 years. 

Three kinds of brine piping have 
been scrutinized; i.e., brass (60-40), 
“pure” copper, and a high-silica cast- 
iron. In all a saturated salt (NaCl) 
solution at room temperature was 
being handled. 

In the oldest of these systems, the 
brass was noted to be “dezincified” 
after about 10 years. Even so, it has 
continued to give satisfactory service 
for the past 10 years, presumably 
because the flow is extremely low 
and the only pressure is that supplied 
by the static head (about 40 ft). 

No indications of failures have 
been noted for copper lines in service 
for over 15 years. 

The high silica cast-iron failed ina 
horizontal section in about 17 years. 



































@ CONTINUOUSLY 
@ AUTOMATICALLY 
@ ACCURATELY 


“uder ALL LOAD CONDITIONS 


Henszey Boiler Feed Regulators help avoid the hazards of high, 
as well as low, water levels. They function night and day — once The actual failure occurred where 
installed and set for operation no attention is necessary — nothing the line was screwed into a brass 
to get out of order — nothing to rust. Send for complete infor- valve. However, upon examination 

é a of a horizintal run, it was discovered 
mation or contact your nearest Henszey Representative. 


that much metal was lost from the 
bottom of the pipe. 
HENSZEY CO. pept. €12, WATERTOWN, WIS. ct 


Conclusions 
From these observations, it ap- 
pears that steel tanks of welded con- 
struction are satisfactory for trans- 
porting and storing strong sulphuric 
acid, provided precautions are taken 












The Henszey Boiler Feed Regulator is a sim- 
ple, compact unit — installs right in the 
line — no additional supports are neces- 
sary. Made for pressures up fo 600 Ibs. 
and in sizes up fo 4 inches. 


to prevent the absorption, by the 
acid, of significant amounts of mois- 
ture. The same type of tank, lined 
either with sheet lead or rubber, ap- 
pears satisfactory for transporting 
and storing phosphoric acid. Lead- 
lined steel piping is preferred for 
handling dilute acids and copper for 
concentrated brine. 


AN ENGLISH electrical firm is 
making some very small motors. Four 
sizes are made ranging from the 
smallest, 3/16 in. diameter by 3/16 
in. long to 1% in. x 1% in. The 


BOILER FEED REGULATORS 


Continuous Blowdown ® Distillation Systems © Heat Exchangers 
Flow Indicators ¢ Boiler Feed Regulators © Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 


smallest motor weighs less than 1/2 
ounce, and operates at 7000 rpm on 
1% volts. The motor design is eM 
tirely unconventional and has led to 
a larger series of motors for indus- 
trial use. 
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“— Featherweight” Magnesia is the most efficient insulation ever developed 
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HIS new central-station boiler could 
have gone on the line with its 32,000 feet of 
tubes and 89 more of drums bared to 
steam and water — but it went into service 
with every inch of those six miles 
APEXIORized. 


For the engineers who designed the 

plant and the utility that was to operate it 
recognized protective surfacing as an 
investment that pays off -—- knew they could 
count on APEXIOR NUMBER 1 to bring a 
boiler off the line new as the day it went on. 


New, because APEXIOR gets a boiler off 
to the right start with pickled tubes and 
abrasive-blasted drums — metal free 

from the mill scale that damages valves... 
causes pitting, electrolytic corrosion, or localized overheating — 
clean surfaces that are an assurance of quality. 


APEXIOR maintains that quality throughout the life of the 

boiler, for it never gives corrosion a start — never allows water or 
steam to penetrate to the steel beneath — and because it 

smooths as it seals, repels deposits — never lets them gain a 


foothold. 


That's why APEXIORized metal is an investment in better heat 
transfer — longer in-service time — less costly cleaning 

. why it can mean so much to your new boiler, or one already on 
the line. 








WRITE US FOR MORE FACTS ABOUT 


DAMPNEY 


The DAMPNEY COMPANY of AMERICA. Hyde Park, Boston 36, Mass. 








COMING 
EVENTS 


Chemical Exposition — Twenty-first Ex. 
position of Chemical Industries; to he 
held in New York City, December j 
through 6, headquarters at Grand Cen. 
tral Palace. 

ASME—Annual Meeting of the American 
Society of Mechanical Engineers; to be 
held in either New York City or Atlantic 
City, N. J., December 2 through 5. Heag. 
quarters Chalfonte-Haddon Hall. 

SESA—The annual meeting of the So 
ciety for Experimental Stress Analysis; to 
be held December 4, 5 and 6 at the Hote] 
Pennsylvania, New York City. 

Materials Handling — Second Materials 
Handling Exposition, to be held January 
12 through 16, 1948, with headquarters at 
Cleveland Public Auditorium, Cleveland, 
Ohio. 

Refrigeration and Air Conditioning Ex. 
position — Fifth All-Industry Exposition; 
to be held January 26 through 29, 1948, 
with headquarters at Cleveland Public Avy- 
ditorium, Cleveland, Ohio. 

Air Conditioning Exposition—Eighth In. 
ternational Heating and Ventilating Ex- 
position, to be held in New York City, 
February 2 through 6, 1948, headquarters 
at Grand Central Palace. 

Stoker—Chicago Stoker Exposition; to 
be held in Chicago, March 11 to 17, in- 
clusive, at the Commonwealth Edison As- 
sembly Hall. 

Midwest Power Conference—Tenth an- 
nual Midwest Power Conference; to be 
held in Chicago April 7, 8 and 9, at the 
Sheraton Hotel (formerly the Continental 
Hotel). 

Refrigeration—Second annual Western 
Refrigeration Educational Exhibit and 
Conference; to be held in San Francisco 
April 30, May 1 and 2, at the Palace 
Hotel. 





MIT GAS TURBINE LAB 


THE NEw gas turbine laboratory of the 
Massachusetts Institute of Technology, 
equipped with the most advanced facilities 
for graduate instruction and fundamental 
research in this new and promising field 
of engineering, was dedicated October 7 
at ceremonies attended by high Army and 
Navy officers, members of the Institute's 
corporation, educators, and a notable group 
of industrial leaders representing almost 
every field of engineering. 

The equipment of the new laboratory, 
which is situated directly behind the main 
educational buildings of the Institute, in- 
cludes a supersonic wind tunnel and unique 
facilities for research on the elements of 
compressors, combustion devices, jets, and 
gas turbines. 

‘In planning the new laboratory,’’ sald 
Professor Taylor, ‘‘considerable thought 
has been given to determining the type 
of research which will fit best with the 
over-all program of training for engineers 
and in addition will make a direct con- 
tribution to the art, With these objectives 
in mind it was decided to plan the lab- 
oratory for long-range research with the 
objective of discovering basic principles 
rather than for development work on spe 
cific pieces of apparatus. The gas turbine 
seems particularly well adapted to this 
type research, it is easily separated into 
its major components which include com- 
pressor, combustion chamber, and turbine 
so that each component may be studied 
separately. Like the airplane the gas tur 
bine is a device which requires a high 
degree of refinement in design in order 
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since using Tycol turbine oils” 


y 


(a 
AY 
INDUSTRIAL 
LUBRICANTS 


Boston ¢ Charlotte, N. C. 
Chicago ¢ Detroit 
Pittsburgh ¢ Philadelphia 


TIDE WATER 
ASSOCIATED 
OIL COMPANY 


NEw Oe 


**Absolute absence of sludge... 
Ten years without an oil change... 
Bearings show no signs of wear... 


Oil consumption cut én half ...”’ 


These results are typical of the 
excellent performances achieved 
with Tycol Turbine Oils. Refined 
by a special process, these modern 
lubricants stand up under the 


toughest service conditions . . . re- 
tain their original characteristics. 

Call your nearest Tide Water 
Associated Office today for full 
information about the time- and 
money-saving advantages of Tycol 
Turbine Oils. Rust inhibited Tycol 
RIO Turbine Oils are also avail- 
able for operations where corrosion 
may be a factor. 


LUBRICATION—‘‘ENGINEERED TO FIT THE JOB” 
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HERE’S WHY 


DART UNIONS 
Close Holt wd Hwy Me 





2 Eronze 





are ground 
to form a 


True Ball 
Joint 


Look inside this leak-proof Dart. Note the two non-corroding bronze seats 
which are spherical-ground to form true bearing surfaces—making a true 
ball joint. See how easily Darts can be closed to a drop-tight connection 
without excessive wrenching and just as easily uncoupled without damage. 
Note, too, the construction of the body and nut. Both are made of high-test, 
air-refined malleable iron and are practically indestructible. 


For longer service at lower cost, always specify Dart Unions. Ask your supplier. 





UNTON & 
E. M. DART MFG. CO., PROVIDENCE 5, RHODE ISLAND 





to make it operate at all, and this pre 
sents a special challenge to engineering 
skill. 

‘‘Basically the principles of what is now 
known as the gas turbine are far from 
new. In 1791 John Barber patented a gas 
turbine in England, and since that time 
there has been a long series of similar jp. 
ventions. Until very recently, however 
none of the ideas of the past cbuld be py 
into practice. Primarily this was because 
metallurgical and mechanical engineering 
had not progressed to the point where 
positive results could be achieved. Metals 
were not available, for example, with 
which to build turbine blades able to with. 
stand the very high temperature and high 
speed necessary for economical operation," 

One of the most interesting pieces of 
apparatus in the new laboratory is a high 
speed wind tunnel capable of operating 
up to three times the velocity of sound. 
This tunnel will be used at first to study 
the problem of the flow of air into the 
inlet of propulsion engines for supersonic 
airplanes. 

Another piece of apparatus will make it 
possible to investigate the nature of flow 
through compressor and turbine blades, 
This instrument, known as a cascade de. 
vice, will operate first at low velocities 
and, with this background of knowledge, 
a device for operating at high speeds will 
be designed. A large air compressor has 
been installed to supply air to combustion 
apparatus which will burn up to six pounds 
of air per second at a pressure of fifty 
pounds per square inch. 

An instrument known as an interfero- 
meter makes it possible to measure the 
density in a moving fluid by passing a 
beam of light through it. This device has 
been constructed to be used in connection 
with studies in the high speed wind tun- 
nel and cascade apparatus. 


STOP FIRES—SAVE JOBS 


To assist business and industry in re 
ducing the increasing number of fires that 
last year destroyed more than a quarter 
of a billion dollars worth of factories, 
plants and stores, killing hundreds of 
workers, the National Board of Fire Under- 
writers has published a 16-page booklet, 
“Stop Fire—Save Jobs.”’ 

Designed to help management and labor 
cooperate in a sound program of fire pre 
vention, the booklet points out that indus- 
trial fires also cause losses in unemploy- 
ment, lost production and business failures 
two or three times greater than the dollar 
property loss. The booklet tells how to 
detect and remove hazards that are com- 
mon to most industries and shows how to 
eliminate special hazards found in many 
businesses, 

The booklet also seeks to inform em- 
ployes about the basic elements of fire 
protection, so they will recognize the 
operation and importance of sprinkler 
systems, fire extinguishers, automatic 
alarms, fire doors, exit drills and other 
safeguards. 

Panic prevention and first aid, which 
are necessary in reducing the death toll 
from fire in industry, are outlined in the 
booklet. 

Copies of the booklet may be obtained 
free from the National Board of Fire 
Underwriters, 85 John Street, New York 
TcdNe. ks 


ASME ELECTS E. G. BAILEY 
AS NATIONAL PRESIDENT 


THE ELECTION of E. G. Bailey, vice pres!- 
dent of The Babcock and Wilcox Co. 
New York, as the next national president 
of The ASME, was announced yesterday 
at the society’s headquarters, 29 West 39th 
Street, New York. Four regional vice 
presidents and three directors-at-large also 
were named, , 

Other officers elected are: Regional vice 
presidents—Frank M. Gunby, associate of 
Charles T. Main, Inc., Boston; Paul B. 
Eaton, head of the mechanical engineering 
department of Lafayette College, Pa.: 
Thomas E. Purcell, general superintendent 
of power stations, Duquesne Light Co. 
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, commen a time in the fife of a steady rise in power requirements and 


maintenance costs. 


everything mechanical when it is no 

longer profitable to keep it in operation. If your pumps are not giving the ser- 

Time takes its toll in fatigue, wear and vice you now expect, or your pumping 

obsolescence. —_ requirements have increased, it is time to 
Pumps are not exceptions talk with a Warren representative. Write 

Old pumps may continue to run and give to us or to our nearby office. 


“satisfactory”? service. However, tests 
WARREN STEAM PUMP COMPANY, INC. 


usually show a steady decline in efficiency, Warren, Massachusetts 


For continued high efficiency, low power consumption, 


low maintenance costs: - - replace with 





CENTRIFUGAL AND RECIPROCATING 


Ailanta Boston Chicago Cleveland Denver Detroit Houston Manchester, Conn. Los Angeles Minneapolis New Orleans 


New York Philadelphia Pittsburgh Richmond San Francisco Seattle St. Louis 


P-12 
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Hv. is a TROY- 
ENGBERG STEAM ENGINE that 
started out on the second team but just 

wouldn't stay there! This 10” stroke Type E vertical unit 
hooked up to a well-known ice machine was installed in SIEBEN’S 
BREWERY CO., CHICAGO as a standby unit for a large horizon- 
tally driven machine. After a test run it was discovered that the 
TROY-ENGBERG unit could carry the load with the same or less 
steam consumption than the larger and supposedly more eco- 
nomical unit. Now the TROY-ENGBERG unit carries the full load 
and the big unit is relegated to the standby status. 





If you use steam for heating or processing, you too can probably 
cut steam costs, which means power costs, by installing a TROY- 
ENGBERG Steam Engine and using By-Product Power to drive 
stokers, generators, compressors, pumps or blowers. 







Send for Bulletin 306. 


TROY ENGINE & MACHINE COMPANY 
Established 1870 
800 Railroad Avenue ‘Troy, Pennsylvania 


aN be 
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Pittsburgh; J. Calvin Brown, head of the 
engineering firm of J. Calvin Brown, Log 
Angeles. 


TEXAS A. & M. NETWORK 
CALCULATOR NOW 
IN OPERATION 


THe Texas A. & M. Research Founda. 
tion has formally inaugurated service of 
the newest alternating current network 
calculator laboratory at College Station, 
Texas. Leading engineers of the severaj 
companies who cooperated in establishing 
this laboratory were present to inspect 
the calculator and review preliminary 
plans for their respective studies. 

Manufactured by the Westinghouse Eleg. 
tric Corp., the Texas A. & M. calculator 
has a total of 18 generating units and 34 
circuits, and is one of the largest ever 
constructed. It is the first to include a 
pi circuit to represent long transmission 
lines. The calculator is also equipped with 
two master control and instrument degkg 
with the circuits so arranged that it will 
be possible to study two systems simul 
taneously. The use of the second control 
desk will permit instruction of and re 
search by graduate students without in- 
terfering with studies by utility companies, 

A-c network calculators have, for the 
most part, been used by electric utility 
companies in the study of load flows, 
short circuit analysis, stability problems, 
and the like. Since all physical systems, 
e.g., mechanical and hydraulic, can be rep- 
resented by analogous electrical circuits, 
the use of a network calculator is not lim. 
ited to electrical systems. The Texas A 
& M. Research Foundation also plans to 
add accessory equipment that will extend 
use of this calculator to the study of tray- 
eling-wave transients and other phenomena, 


NEW ASME JOURNAL 


Lioyp H. DONNELL, research professor 
of mechanics at Illinois Institute of Tech- 
nology, Chicago, has been named editor 
of the new monthly scientific journal, 
Applied Mechanics Review, to be published 
by the American Society of Mechanical 
Engineers. 

This magazine will be devoted to criti- 
cism and review of current world litera- 
ture in applied mechanics. The first issue 
is planned for January, 1948. Illinois Tech, 
the Engineering Foundation, New York, 
and the Office of Naval Research, Wash- 
ington, are actively supporting publication 
of the magazine. 

Dr. S. Timoshenko of Stanford Univer- 
sity, generally recognized as one of the 
leading men in the field of applied me- 
chanics, will serve as editorial consultant. 
Professor Donnell and members of the 
staff of Illinois Tech’s mechanics depart: 
ment will handle all editorial work, 


STANDARDIZATION OF 
THE pH SCALE 


THE pH uNIT, used to express numeri 
cally the degree of acidity or alkalinity of 
aqueous solutions, may be defined in 4 
number of ways, each resulting in a 
slightly different value for the pH of 8 
given solution. Consequently, several pH 
scales, based upon various definitions, have 
met with equal favor among chemists. In 
view of the increasing need in science and 
industry for accurate determinations of 
acidity, the National Bureau of Standards 
is recommending the universal adoption of 
a single standard pH scale, analogous to 
the International Temperature Scale. It 
is proposed that the pH assigned to solu- 
tions of buffer substances distributed by 
the Bureau as Standard Samples be taken 
as the fixed points on this standard scale. 


HOW TO USE OVERFIRE Aln 
JETS TO PREVENT SMOKE 


To pPRovIDE commercial and _ industrial 
plants with an improved guide on how to 
design, construct, and install overfire jets 
for smoke prevention, Bituminous 
Research, Inc., has published a rev 
and enlarged issue of Technical Report 
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COMPLETELY SHOP ASSEMBLED 0) 


CH fi the features you would include 
‘if you designed your own boiler 
Vil Water Tube Design. [| onal icone oy einen one. 


a 


alinity of 
ned in a . mal efficiency. 

no . | ad Soho, Choice of Fuel—gas. oil or coal or 
[ | any combination of these fuels to 
_[_] Sectional Steel Headers. 1 requirements of your 


: i . F for Automatic 
1] Longitudinal Drum. ber —— Op- 


ties. As nearly automatic as a QTHESE FEATURE eee « Gre 
| All Stee! Construction. boiler can be. built in all steamaster Boilers from 10 

Positive Tidal Circulation of Water “ ASME. CODE—National Board power to 300 horsepower. 
maintains all parts at equal tem- | Approved, Inspect certifi 

perature, here? by Hartford Steam Boiler Inspec- 

tion and Insurance Co. ’ 

Condensate Return System built-in : 

as an integral part of all boilers ~~ Full Range of Sizes from 10 h.p. te 

of 60 h.p. and up. | | 300 h.p. as illustrated. The Model 


—~ A for 3 h.p.. 5 hep. and 71; h.p. 
) Easy Inspection and Maintenance 


every tube immediately acces- — Can Be Fired Over Rated Capac- AUTOMATIC BOILER co. 
. Just open the heavily insu- |__| ity and still maintain high thermal 5827 Compton Avenue, Los Angeles 11 
<adias ty : ener: SALES AND SERVICE IN ALL PRINCIPAL CITIES 


Pai ica 


Power Engineers Agree: STEAMASTER is the Boiler with PLENTY OF GUTS! 
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In this system, ashes, siftings, soot and 
dust are conveyed by pipe from the ash 
pits, dust collectors, stack, etc., to an ash 
receiver and separator at the top side of a 
silo—by means of a vacuum. One man 
operates the system, keeping your plant 
cleaner with less labor. 


ROLLER BEARING GATE 
Incorporating double rack and pinion for 
granular or powdered materials, these drip- 
proof self-cleaning gates will not corrode, 
bend or warp. Material cannot collect in 
back of gates—these ball bearing gates 
operate manually or electrically without 
strain or ramming. 


DRAG SCRAPER SYSTEM 


Coal is dug evenly with minimum power 
consumption. Tail blocks can be slung 
between posts and moved by hand, me- 
chanically moved on I-beam track by tail 
block car, or suspended from aerial bridge 
system. One man can operate entire system 
by remote control. 


SAFETY LADDER 
FROM GROUND 
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LEVATOR —- i EMPTY BIN SWITCH 
Peo cnuTe a 
RECLAIMABLE STORAGE _ A 1 ENCLOSED GaTe* 
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=" ———HANDLING 


Coal arrives by rail, is dumped into 
hopper, raised by bucket elevator and 
discharged either into bunker for im- 
mediate use or down chute to yard 
storage. One operator controls all 
equipment. 
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AUTOMATIC 
WEIGHING SCALE 


Accurately weighs coal and similar 
materials from 1 to 60 tons per hour. 
Vibrating feeder plate eliminates belts, 
pulleys and motors. Scale is totally 
enclosed, dustproof and quiet. 


ASH HOPPERS AND GATES 


Steel plate ash hoppers are low cost, 
rigid, unbreakable, watertight and, 
when lined with refractory material, 
resist temperature and erosion. Ash 
gates are designed for use on stoker and 
pulverizer ash hoppers where water 
sealing and draining is essential. 


Beaumont engineers design and erect this and associated equipment—a com- 
plete coal and ash handling system. You save in installation as well as in 
handling. ONE CONTRACT—ONE RESPONSIBILITY—FOR BULK HAND.- 
LING SYSTEMS. Write for more information to: 





pune panels” grat 


BEAUMONT BIRCH Company 


1503 RACE STREET—PHILADELPHIA 2, 


PENNA. 


BULK MATERIAL 
HANDLING SYSTEM 





VII, ‘‘Application of Overfire Jets to Pre. 
vent Smoke From Stationary Plants."’ 

The publication, written by Richard B. 
Engdahl, assistant supervisor, Battelle Me. 
morial Institute, and William S. Major, 
development engineer, Bituminous (Coaj 
Research, Inc., covers the cause of smoke 
and shows just how the jet functions to 
keep smoke formation to a minimum. 4]| 
example studies are now coupled with 
drawings showing furnace views before 
and after overfire jet application. Dray. 
ings have also been added to show con. 
struction details of popular sizes of steam- 
air jets built from standard pipe and 
fittings. 

A feature of this new publication is the 
inclusion of work sheets for use in de 
signing either steam or blower actuated 
jets for any type of boiler furnace. These 
work sheets carry systematic reference to 
the simplified graphs, tables and formulae 
that are used in determining air tube size, 
tube spacing, number of tubes, nozzle size, 
etc. 

Copies of this booklet, Technical Re- 
port VII, are available on request from 
the Technical Information Service, Bitumi- 
nous Coal Research, Inc., 912 Oliver Build- 
ing, Pittsburgh 22, Pa. 


CONSTRUCTION IN 
COLUMBIA BASIN 


ConTRACToRS building millions of dollars 
in dams, canals, siphons, and other irriga- 
tion structures in the Columbia Basin 
Project are slowing down their work to 
enable the Bureau of Reclamation to meet 
progress payments during the coming 
months, R. B. Williams, assistant district 
manager of the project, said today. 

Speaking before the Columbia Basin 
Committee of the Spokane Chamber of 
Commerce, Williams explained that the 
retrenchment program on different struc- 
tures varies because some contractors have 
reached the critical stage on certain jobs 
and must go ahead as rapidly as possible 
before winter. 

He commented that the Bureau has about 
$36,600,000 in existing obligations for the 
fiscal year, which began July 1, but that 
available funds, including carry-over, are 
about $21,600,000. 

‘“‘That leaves us short about $15,000,000,” 
he added, pointing out that Reclamation 
Commissioner Michael W. Straus has as- 
sured project officials he will seek a de- 
ficiency appropriation from the Congress 
“that will keep the project rolling for the 
entire fiscal year,’’ which ends June 30. 


JENNINGS TO OPERATE 
COAL MINES IN KOREA 


ARLEN Z. (ZACH) JENNINGS of Chicago 
has accepted an appointment to operate 
the coal mines in Korea for the army un- 
der General Hodges. He is a civilian 
employee and is attached to C.P.S., Ha. 
24th Corps (A.P.O. 235, c/o Postmaster, 
San Francisco, Calif.). 

Living with the army will not be a new 
experience for Jennings, who served in 
France 30 years ago. After the battle of 
the Somme in the spring of 1918 and 
treatment in a British hospital, he was 
returned to the States to serve as 4 
‘“‘Four-Minute-Man”’ and with the late Hon. 
Hiram Johnson helped start the fourth 
Liberty Bond sales campaign in San Fran- 
cisco in September, 1918. 

When discharged, he attended the Mich- 
igan College of Mining and Technology, 
Houghton, Mich., completing the course in 
mining. He also completed post-graduate 
work in industrial engineering at Illinois 
Institute of Technology, and marketing 
and sales management, fuel engineering, 
public utility rate structure, industrial and 
public relations. ' 

He received certificate No. 97 as a regls- 
tered professional engineer in the state of 
Illinois. His certificates for mine examiner 
(fire-boss) and mine manager first class 
are of even date. He is a member of the 
AIM&ME, American Mining Congress, Illi- 
nois Mining Institute, and is also a charter 
member of the Indiana Coal Preparation 
and Utilization Institute. 

Former employers and clients include 
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Whether you use fresh, salt or brackish water and regardless of the type 
of cooling-water system, W&T Engineers with over thirty years’ experience in 
water treatment will be able to show you a job-engineered W&T De-Sliming 
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in less than a year on fuel savings alone. Why not call for an engineering 
study? No obligation, of course. 
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CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey * Represented in Principal Cities 


CD 27 


s a regis- 
» state of 
examiner 
rst class 
er of the 
ress, Illi- 
a charter 
eparation 


; include 








December, 1947—POWER PLANT ENGINEERING—Chicago, III. 141 











WHO'LL - 
i The LUBRIPLATE Tag Ser- 
vice assures the machin- 
ery manufacturer, who 
uses LUBRIPLATE for ini- 
tial lubrication, that the machines will 
be serviced with the same outstanding 
lubricant. Machine Builders, use the 
Tag Plan. Machine users, mail the post 
cards you find on the equipment. 
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the O’Gara Coal Mining Co., Southern Gem 
Coal Mining Corp., Goodman Mfg. Co., 
Peoples Gas Light and Coke Co., Walter 
Bledsoe & Co., the U. S. Bureau of Mines, 
and the Liquid Carbonic Corp. 


As a consultant, his work has included 
industrial coal procurement and utilization, 
coal market research, strip, shaft, drift 
and slope coal mine development, mechani- 
zation, preparation, including construc- 
tion, production standards and labor-man- 
agement relations, mine safety and work- 
ers compensation, 


During World War II, Jennings was 
cited in O.W.I. No. 183 for work in the 
storage and distribution of coal on the 
Great Lakes docks. 


H. O. HILL ELECTED 
PRESIDENT OF AWS 


THE AMERICAN WELDING Society has 
elected Harold O. Hill as its President for 
the year 1947-48. Mr. Hill assumed that 
office on Friday, October 24 at the con- 
clusion of the 1947 annual meeting at the 
Hotel Sherman, Chicago. 


Mr. Hill is Assistant Chief Engineer, 
Fabricated Steel Construction, of the Beth- 
lehem Steel Co., at Bethlehem, Pa. Born 
in Ontario, Canada, he was educated at 
the University of Toronto, from which he 
received the degree of B.A. Sc. in Me- 
chanical Engineering. 


He commenced his engineering career 
with the Riter-Conley Co. of Pittsburgh, 
Pa., fabricators of plate and structural 
steel. Here he served in many capacities 
and was Chief Engineer when this com- 
pany was merged into McClintic-Marshall 
Co, in 1916, when he became Assistant 
Chief Engineer of the enlarged company 
in charge of the engineering on tank and 
platework. When the McClintic-Marshall 
Co, was merged with the Bethlehem Steel 
Co. in 1931 he continued his same duties 
with the Bethlehem Steel Co. 


The construction program under way at 
West Penn Power Co, Mitchell Station, 
near Courtney, has been broadened to in- 
clude the Installation of a second 80,000 
kilowatt turbo-generator, according to an 
announcement made by the company re- 
cently. 


Mr. M. W. Crew, manager of the Indus- 
trial Control Division of Perfex Corp., 
has been elected to the office of first vice 
president of the Smoke Prevention Asso- 
ciation of America. 


Irving A. Denison has been appointed 
chief of the Underground Corrosion Sec- 
tion of the National Bureau of Standards, 
according to an announcement by Dr. Ed- 
ward U. Condon, director of the bureau. 


John W. Igoe has joined the headquar- 
ters staff of Bituminous Coal Research, 
Inc., national research agency of the in- 
dustry, to handle technical information 
service and edit the Bituminous Coal 
Research bulletin. He succeeds Carl S. 
Westerberg, resigned, who has rejoined 
Utah Tuel Co., Salt Lake City, as tech- 
nical assistant to the president, 


On the recommendations of its Commit- 
tee E-7 on Radiographic Testing, the ASTM 
has published two sets of standards which 
were originally developed by the United 
States Navy covering Industrial Radio- 
graphic Standards for Steel: Castings. Is- 
sued under the designation E 71—47 T 
there are radiographic negatives compris- 
ing X-Ray and Gamma-Ray standards. 
Each set has 51 plates, 5 by 7 in. in size 
and they are furnished in 9% by 8 in. 
ring binders. Each set is priced at $30 
or both sets (both X-Ray and Gamma-Ray) 
at $55. 


Dr. W. A. Pennington, chief chemist 
and metallurgist of the Carrier Corp., 
Syracuse, N. Y., was recently named win- 
ner of the Henry Marion Howe Medal for 
1947. The award is made annually by the 
American Society for Metals. 











“EASY- SETTING” 
DIAL THERMOMETERS 


@ 5 Standard Ranges — Fah- 
renheit or Centigrade 


@ “Easy-Access” Cases for Quick 
Setting 


@ Simplified Dial and Pointer 
Adjustment 


@ Rugged, Accurate, Bimetallic 
Unit 


“Easy-Access” cases permit all adjust- 
ments to be made from the front, “on 
the job”! 

Two case types: “Quick-Opening,” 
with threaded frame; ‘Moisture- 
Proof,” with bolted frame. 

4” dial. 5 standard ranges, Fahren- 
heit or equivalent Centigrade, cover- 
ing —100° to +850° F., or —75° to 
+450°. C. 

Stainless Steel stem in 4 standard 
lengths: 4”, 6”, 9” and 12’. Separable 
sockets available. Write for illustrated 
folder. 


THERMOMETER & INSTRUMENT. COMPANY 





PRECISION INSTRUMENTS FOR INDUSTRY 





1402 Brandywine Street Philadelphia 30, Pa 
In Canada: PEACOCK BROTHERS Limited 
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FLOAT BOXES 






























® No. 161D Pack- 
less Float Box 
actuating No. 66B 
Packless Bal- 
anced Valve 


FOR LIQUIO LEVEL 
CONTROL SERVICE 


Davis Float Boxes are used in connection 
with closed tanks where fluctuation of the 
fluid level within the tank is the governing 
factor in the control of all types of electrical 
switches, control valves, pilot valves (for op- 
eration of diaphragm motor valves), motors 
and other equipment. Davis fluid control 
equipment also includes internal float units 
for direct or pilot operation. Whatever your 
requirement may be, Davis can supply you 
with a combination of float box and control 
valve to make your control accurate, posi- 
tive, and dependable. 

Drop us a card today for detailed informa- 
tion on the Davis line. Ask for Bulletin 101AA. 


DAVIS DIA-BALL 
TRANSMISSION UNIT 


A patented, leakproof, corrosion resistant pack- 
less assembly eliminating the packing box on 
Davis Float Boxes and Control Valves. Especially 
recommended for vacuum service or for use with 
volatile and inflammable fluids where a packing 
box is objectionable because of leakage. For 
pressures up to 300 lbs. and temperatures up to 
450° F. 


N y, 


DAVIS REGULATOR CO. 


Representatives in All Principal Cities 


2508 S. WASHTENAW AVENUE, CHICAGO 8, ILLINOIS 























American Society for Engineering Edy. 
cation, through its executive board, has 
appointed Prof. Arthur B. Bronwell, North- 
western University, Evanston, IIl., to be 
secretary of the society effective October 1, 
1947. The headquarters of the society wil} 
be moved from the University of Pitts. 
burgh to Northwestern University at 
Evanston. 


The National Bureau of Standards an- 
nounces that a revision of the Simplified 
Practice Recommendation for Grinding 
Wheels has been approved for promulge- 
tion and is now available in printed form, 
Copies of the new issue, which is desig. 
nated R45-47, may be obtained from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C., at 
15 cents per copy. A discount of 25 per 
cent from the list price will be allowed 
on orders of 100 or more copies. 


Organization of a fifth region effective 
November 1 for the field organization of 
the Allis-Chalmers general machinery di- 
vision under Arch J. Cooper, New York 
district office manager, has been announced 
by J. L. Singleton, vice-president and di- 
rector of sales. Formation of the first four 
regions to be established under the com- 
pany’s long-range sales plan was revealed 
earlier this year. 


Carnegie-IIlinois Steel Corp. recently an- 
nounced the appointment of Patterson §. 
Weaver as assistant to general superin- 
tendent of its South Chicago works. At 
the same time, Kenneth J. Mortimer was 
made superintendent of the plant’s produc- 
tion planning department, succeeding Mr. 
Weaver. 


American wartime research for the pre- 
vention of deterioration of optical instru- 
ments, textiles, synthetic resins, plastics, 
photographic equipment and other ma 
terial in tropical climates is summarized 
in a report now on sale by the Office of 
Technical Services, Department of Com- 
merce. The research was carried out by 
the tropical deterioration administrative 
committee of the Office of Scientific Re- 
search and Development. 


Construction of the 10,000-ft South Dam 
of the Columbia Basin Project irrigation 
system in Eastern Washington is well be 
yond the halfway mark, the Bureau of 
Reclamation announced recently. 


MANUFACTURERS’ 
Poigeie 


The Wm. Powell Co., Cincinnati, Ohio, 
announce that S. H. Blackwood, formerly 
with Mid West Piping & Supply Co., Inc., 
is now with the New York office of The 
Wm, Powell Co. at 50 Church St., New 
York City. T. J. Malone, formerly with 
Crane Co. is now in the New York office 
of The Wm. Powell Co., valve manufac- 
turers, at 50 Church St., New York City. 





Stanley G. Harris has been appointed 
chief accountant, Waukegan works, Ameri- 
can Steel and Wire Co., succeeding V. N. 
Hossack, transferred to the U. S. Steel's 
subsidiary’s Worcester (Mass.) works, the 
company announced today. Mr. Harris, 
who has been assistant chief accountant 
at the Waukegan plant, since 1945, joined 
American Steel and Wire in Cleveland in 
1942 as its senior auditor. 


Herbert J. Kettler, formerly in charge 
of service engineering in the Chicago 
area for Hagan Corp., has been trans 
ferred to St. Louis to assist J. C. McFar- 
land, manager of the firm’s St. Louls 
office. 


Officials of The American Coach & Body 
Co., Cleveland, Ohio, announce the ap 
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ORIFICE: 


A SIMPLE, EASY-TO-HANDLE, 
MODERATELY PRICED, 
ORIFICE UNION. 

Ideal for flow control of Steam, 
Oil, Ammonia, Water, Gas and 
Air. Also for metering and mea- 
suring. 600 lbs. S. W. P. or 2000 
lbs. C. W. P. The ORIFICE 
plate is furnished in cold rolled 
18-8 stainless steel. ORIFICE 
plate and gaskets are set in a 
groove of solid steel to safeguard 












against blowing of gaskets and ns 
resultant trouble. The ORI- e SIZES 4" T ” 
FICE union has extra heavy @ oils 
ends and nut with the nut oe” 
threads permanently lubricated. & 

eo 


AMERICA'S 
MOST UNIVERSALLY 
USED UNION 
PETRO unions have in- 
tegral steel to steel seats. 
Made to A. A. R. design. 
600 Ibs. S. W. P.-2000 Ibs. 
C. W. P. Extra heavy ends 
and nut with nut threads 
that are permanently lub- 
ricated. The seats are ma- 

chined and cold rolled. 

A PARTIAL LIST OF 
PROVEN SERVICES 
Pressures from a vacuum 
to 3000 lbs.: Temperatures 
from 100° below zero F. to 
: stl F.: On 
: team, Gas, Air, Oil, Gaso- 
ORIGINATORS AND line, Ammonia, Chemicals, 
PI ONEERS OF and any service in which 


ane STEEL UHIONS §— Stor! oF Wrought Iron Pipe 
: F is Used. 
| SINCE 1912 


WRITE FOR PAMPHLET AM-67 * ORDER BY TRADE NAME FROM YOUR JOBBER 





Ye" TO 3” 


CLAYTON MARK & COMPANY 


1900 DEMPSTER STREET + EVANSTON, ILLINOIS 











pointment of Leonard A. Stewart to the 
position of Chief Engineer. He is a grady- 
ate of General Motors Institute of Tech- 
nology. For the previous 8 years Mr, 
Stewart was affiliated with Mack Trucks, 
Inc., in the capacity of Body Engineer of 
the Truck Division. Prior to that he was 
Body Engineer of Diamond T Motor Car 
Co. of Chicago. 


Lynn W. Nones, vice president of the 
Diamond Power Specialty Corp., has re- 
cently assumed his new duties as sales 
manager of the company, at the home 
office in Detroit. Previously he was man- 
ager of the Marine Department with head- 
quarters in New York City. 


The election of Mr. G. N. Martin of 
Dominion Bridge Co., Limited, as a Trus- 
tee of the American Boiler Manufacturer's 
Association marks the first occasion on 
which a Canadian has served on the Ex- 
ecutive Committee of this organization. 


Appointment of C. F. Jensky as General 
Sales Manager was announced today by 
Besler Corp. For the time being, Jensky 
will devote his full time to the Steam 
Generator and Pump divisions of the cor- 
poration, 


Hagan Corp. has transferred Gerald G. 
Lipke from Denver to the Hagan-Hall- 
Calgon staff in Pittsburgh, and also has 
assigned Robert L. MHankison, former 
member of the Pittsburgh engineering de- 
partment, to sales. 


Harold H. Reed, formerly assistant man- 
ager of Air Reduction’s Metropolitan (New 
York) District, has been appointed man- 
ager of this district according to an an- 
nouncement by H. F. Henriques, general 
sales manager. Mr. Reed succeeds W. §. 
Schoenthaler, who is retiring after thirty- 
seven years of continuous service with the 
company. Oren M. Donohue, formerly as- 
sistant sales manager has been appointed 
assistant manager, succeeding Mr. Reed. 
Mr. Donohue joined the company in 1925 
as a member of the Credit Department 
and in 1930 he transferred to the Metro- 
politan District office as a sales corre- 
spondent where in 1944 he was appointed 
as assistant sales manager. 


Appointment of W. R. L’Hommedieu, 
722 E. Washington Blvd., Room 303, Los 
Angeles 21, Calif., as their new sales rep- 
resentative in the Los Angeles area was 
announced recently by Ward Leonard 
Electric Co. 


J. C. ExmpurG, Manager of Fairbanks, 
Morse & Co., Boston Branch, has been 
transferred to the Company’s Atlanta, 
Georgia, Branch House to assume the 
position of Manager of that area. He re 
places G. N. Van Epps who recently 
resigned. V. O. Harkness, who has been 
Manager of the Diesel Division at Chicago 
Headquarters, has been appointed Man- 
ager of the Boston Branch and T. M. 
Robie of Chicago has been appointed to 
the position of Manager of the General 
Diesel Sales Division. 


Austin F. McCormack, of The Permutit 
Company, has been named Sales Engineer 
in charge of the water conditioning firm's 
newly established Rochester office, it was 
announced recently. 


Murray H. Owen has been appointed 
manager of sales of the General Electric 
Co.’s wire and cable division, it has been 
announced by the company. 

Paui S. Park has been named manager 
of the Engineering Service Department of 
A. M. Byers Co., Pittsburgh. 


Crocker-Wheeler Electric Manufacturing 
Co., of Ampere, N. J., a division of Joshua 
Hendy Corp., has announced the appoint- 
ment of Paul J. Moore to the newly cre 
ated position of Director of Sales and 
Engineering. A graduate electrical eng! 
neer, Mr. Moore has been engaged in the 
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PROTECT AIR TOOLS 
FROM MOISTURE DAMAGE 


@ Condensation of water in your air lines washes out the lub- 
ricating oil and causes expensive damage to air tools and 
pneumatically-operated equipment. 

This condensation occurs when the temperature of the air 
surrounding your lines and tools falls below that of the com- 
pressed air. Ordinary cooling with surface water does not 
prevent this, but it is prevented by the Niagara Aero After 
Cooler which always cools below the dry bulb temperature of 
the surrounding air. 

In addition, the Niagara After Cooler saves you the cost of 
water in cooling and pays for itself in a short time. 


Write for Bulletins 96-PP and 98-PP 
NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
New York 17,N. Y. 


District Engineers in Principal Cities 
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engineering and selling of electric motors 
and generators for twenty-four years, 


The appointment of Edwin A, Murray 
and Howard M. Boteler as Assistant Map. 
agers of their Compressor Division at By. 
falo, N. Y., has been announced by Worth. 
ington Pump & Machinery Corp., Harr. 
son, N, J. 


The Foxboro Co., Foxboro, Mass., ap. 
nounces the appointment of Mr. Milton E. 
Routh as Manager of the Shreveport Office 
territory, succeeding Mr. E. A. Thomas, 
resigned. 


According to a recent announcement, 
William E. Butts, a director for the pagt 
several years, has been elected President 
of Enterprise Engine and Foundry Co., to 
succeed Charles Hoehn, Sr., who retires 
from 30 years direction of the Company's 
activities in the Diesel Engine, Oil Burner 
and Food Processing Machinery fields, In 
addition to his responsibilities as head of 
Enterprise’s extensive operations, Mr, 
Butts will retain his present capacity as 
Vice-President of General Metals Corp, 


W. W. Hollo has been appointed Gen. 
eral Electric representative for wire and 
cable in the New York district, it has 
been announced by J. O. Wetherbie, dis. 
trict manager of construction materials 
sales, 


The appointment of F. William Kahr to 
the position of controller of The Cooper. 
Bessemer Corp., of Mount Vernon, Ohio, 
was announced today by Gordon Lefebvre, 
president and general manager. 


Mr. F. M. Young, President of the 
Young Radiator Co., Racine, Wisconsin, 
announces the appointment of William E, 
Becker as Purchasing Agent in Charge of 
Purchasing and Procurement Require 
ments. 


The Babcock & Wilcox Tube Co, an- 
nounced recently the appointment of Fred- 
erick H. Foglesong to the staff of its De 
troit District Sales Office. 


Francis A. Paquin has been appointed 
Chief Tool Engineer of Sier-Bath Gear 
and Pump Co., Inc., of North Bergen, 
New Jersey. Mr. Paquin was formerly 
chief tool designer for Wright Aeronautical 
Corp. and, before that, was with Brown 
and Sharpe Manufacturing Co. 


Link-Belt Co. announces that Mr. John 
Yetter has been appointed District Sales 
Engineer, Ball & Roller Bearing Division, 
with headquarters at the company’s plant 
in Dallas, Tex. 


G. Edward Conn, Jr., has been named 
manager of the newly established Allis 
Chalmers branch office at York, Pa., ac 
cording to a recent announcement. 


H. E. Johnson has been appointed Chl 
cago district manager by Alloy Steel Prod 
ucts Co., Linden, N. J. His headquarters 
will be at the new sales office established 
at 332 South Michigan Avenue, Chicago, 
by the company. 


Carmen F. Newland has been appointed 
manager of the Kansas City district of 
the Industrial Products Sales division of 
The B. F. Goodrich Co., it was announced 
recently by the company. 


Monsanto Chemical Co. has announced 
the promotion of Herbert J. Krase of Day: 
ton, O., and Sylvester M. Evans of Everett, 
Mass. Both men have been given the title 
of Assistant Director of the Patent De 
partment. 


William J. Ridout, agricultural enginet? 
with the North Carolina Extension Serv 
ice, has joined the Edison Electric Insti- 
tute as Rural Service Manager, according 
to an announcement by Charles E. Oakes, 
President of the Institute. In his new posi: 
tion, Mr. Ridout will supervise the farm 
electrification activities of the EEI, as 
will assist the various committees of the 
Institute’s Farm Section. 
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Another case of “Growing Pains” 
completely relieved by Enterprise 
Power Generating Equipment 


Since the installation of its first Diesel engine in 1921, the City 
of Elk Point, South Dakota has added new power to its power plant on 
the average of one every six and one half years. This year Elk Point 
suffered a most severe case of ‘growing pains,” with greatly increased 
municipal and R. E. A. electrical requirements sorely testing the ca- 
pacity of existing facilities. A new and larger unit was rush ordered, 
(an Enterprise Model DSQ-8) and the power house was enlarged to 
accommodate this engine plus a future unit. 

Conservatively rated 1063 HP at 327 RPM, this eight cylinder, four 
cycle 16” x 20” Diesel generates 750 KW, permitting Elk Point to 
serve the stepped up need for electricity in the area with plenty of 
power to spare. 


ENTERPRISE 








Elk Point has met its problem with depend- 
able Enterprise power. Many other power plants 
faced with the same “growing pains” are turning 
to experienced Enterprise Diesel Engineers for 
advice and assistance. For prompt, efficient at- 
tention to the need for Diesel Generating Equip- 
ment, contact the Enterprise office that is nearest 
you or write to: 


ENTERPRISE ENGINE & FOUNDRY CO. 
SAN FRANCISCO, CALIFORNIA 


Diesels 


ENTERPRISE ENGINE & FOUNDRY CO. + I8th AND FLORIDA STREETS + SAN FRANCISCO 10, CALIF. 


CHICAGO OMAHA NEW ORLEANS TULSA 
NEW YORK LOS ANGELES ST. LOUIS MIAMI 
SEATTLE SALT LAKE CITY BOSTON WASHINGTON, D. C. 
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Needed in JADSCO 


EXPANSION JOINTS 


@ This time-saving slide rule quickly 
shows expansion per 100 ft. of pipe for 
various materials and temperatures. 


Abbreviated steam table on calculator. 


No computations necessary...no hand- 
books...no chance of errors. 


Tells required traverse of slip. 
Protects connected equipment. 


Safeguards against piping strains...one of | 
the greatest causes of leaks, steam losses 
and expensive repairs. 





AMERICAN DISTRICT STEAM COMPANY 
North Tonawanda, N. Y. 








& & 
Please send me an ADSCO Expansion Calculator 
& without charge...also ADSCO Expansion Joint a 
Bulletin 35-15E. 
@ Name _ & 
CompajJEPARTMENT OF TECHNOLOGY 
& BUFFALO PUBLIC LISRARY fc) 
Address 
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EW METHOD for plating nickel and cobalt op 
metal surfaces without the use of electric current 
has been developed by Abner Brenner and Grace E. Rid. 
dell of the National Bureau of Standards. This process 
known as electroless plating, is brought about by chemical 
reduction of a nickel or cobalt salt with hypophosphite in 
hot solution. The reaction is catalytic, and under the pie. 
scribed conditions of concentration and pH, no plating 
occurs unless certain metals, such as steel or nickel, are 
introduced in the bath. The reduction then occurs only 
on the surface of the immersed metal with the production 
of an adherent coating of 93 to 97 percent purity. The 
electroless deposits are of good quality—sound though 
brittle, and usually bright. Since they can be made as hard 
as tool steel, the method may prove useful where hard, 


wear-resistant surfaces are required, as in bearings. The | 


process is particularly applicable to the plating of recesses, 
irregular-shaped objects, and enclosed areas such as tubes, 
where a centered internal electrode with special current 
leads would be needed in electroplating. The equipment is 
simple and more easily assembled than that required for 
electroplating. No generators, rheostats, special racks, or 
contacts are necessary. Small parts which cannot be barrel. 
plated’ economically are readily plated by the electroless 
process if suspended by a string or in a bag affording 
ample exposure of the metal surface to the solution. There 
is no need of constant motion, as in barrel-plating, since 
current distribution is not involved. 


* * * 


HE SPECTRE of war-depletion of Minnesota’s famed 

Mesabi iron ore through annual shipments which 
averaged 63,167,000 tons for the five years ending with 
1945, was dispelled recently before the ASCE. ‘A long 
future is ahead of the mining industry in this state,” it 
was predicted by Elting H. Comstock, Monticello, Minn, 
former dean of the school of mines at the University of 
Minnesota. “We have been informed . . . that the reserves 
of iron ore in Minnesota are in danger of being depleted 
in a very short time. This prediction is based on a simple 
arithmetical computation, which leads to the conclusion 
that this ore will be gone in 10.5 years... . 

There are too many considerations involved to permit 
such a simple solution. Among those, Mr. Comstock cited: 
shipments which would not approach war-time peaks in 
the post-war period; shipments dropped from a high of 
75,300,000 tons in 1942 and an average of 67,750,000 
tons per year for the preceding five-year period to 50,010,- 
000 tons in 1946, strikes, including those in the shipping 
and steel industries, as well as in the coal mines, being 
contributing factors; there is a definite upper limit placed 
upon the amount of ore which will be shipped by the 
capacity of blast furnaces and the shipping industry, both 
of which are retiring equipment they ‘made do” during 
the war; ores from other districts, including foreign 
sources, will be used along with Minnesota ores. Principal 
reason for his belief in the longevity remaining for the 
Minnesota range, however, was the fact that many lower- 
grade ores than those principally used to date still remain. 
It is possible for a particular ore which would be useless 
to one furnace to be an ideal ore for another operating 
under different conditions. Predicting that concentration 


methods will be developed to enable utilization of the less ‘ 


we 


concentrated ore deposits at costs insuring profit, 
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Standard has had (9 years’ 
: _— with an oxidation-inhibited 
= urbine oil - NONPAREIL -and 
: “parantees ==Fin writing, that 
c youll not have to treat the oil for 
“= Mangerous acidity Hoo matter how 
‘long you use it in a turbine. 
=| NONPAREIL never has to be wm 
= lemoved to clean out oil deposits. \—«. 
End all your turbine lubricating 
“= lproblems with this proved and 


“* fuaranteed oil... as 
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South Michigan Avenue, Chicago 80, Illinois. 
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a ‘TANDARD OIL COMPANY (INDIANA) 
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Get Clean ‘ 
Compressor 


Valve Operation 
itn... 


To — 


== deposits on compressor discharge 





valves troubled a midwest lumber manufacturer. 
A new intake air filter failed to stop deposit for- 
mation. The operator was almost convinced that These four discharge valves are shown just as they came fron 


. ; the compressor after 7 months operation (2,700 hours). The 
shutdowns for valve cleaning could not be nny tein dl ns aici 
avoided. But he took the suggestion of a Stand- 


ard Oil Lubrication Engineer and tried Stanoil. ‘ , 
Even a short run will convince you that 


That was five years ago. Since then, he has oxidation-inhibited Stanoil is an ideal com 
not had a forced shutdown to clean valves. On a pressor lubricant. Arrange to have a Standatl 
routine inspection, after seven months’ opera- Oil Lubrication Engineer help you test it. Write 
tion (2,700 hours), valves were found to be free Standard Oil Company (Indiana), 910 South 
from deposits — just as they appear in the photo- Michigan Avenue, Chicago 80, Illinois, for the 


graphs. Engineer nearest you. 


STANDARD OIL COMPANY (INDIANA) 





SCOPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 
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Prepared by Bridgeport Brass Company 





BRASS 
“Beldgcoyet” Headquarters for BRASS, BRONZE, and COPPER 
co. 








_ Duronze IV* Aluminum Bronze 


Its Possibilities Have Hardly Been Scratched 





As far back as 1913, an experimental 


fot of 5,000 condenser tubes made from 
£5% aluminum bronze (copper 95%, alu- 


minum 5%) were installed in the con- 
denser of a power plant on the eastern 
seaboard. Their performance was remark- 
able, since they lasted about 29 years, 
uring which time only minor replace- 
ments were made. During this period, two 
adjacent condensers of identical design, 


equipped with Admiralty tubes, were re- 


tubed on an average of every six years. 

Aluminum bronze is much more resist- 
ant than brass, both to fresh water and 
sea water corrosion. The merits of alumi- 
num bronze alloys were recognized for 
many years, but only limited quantities 
were produced because of the difficulties 
encountered in its manufacture. However, 
through the use of special casting tech- 
niques and more powerful mill equipment, 
Bridgeport solved the various production 
problems involved. Sub:equent research, 
conducted by Bridgeport, indicated that 
the addition of arsenic to 5% aluminum 
bronze improved this alloy. It appreciably 
reduced its average rate of thinning and 
localized pitting and increased its resist- 
ance to air impingement corrosion. Bridge- 
port’s arsenical aluminum bronze, known 





as Duronze IV, has been a standard 
Bridgeport condenser tube alloy for a 
number of years. 


DURONZE IV 
Withstands Chlorination 


Duronze IV is not a cure-all, but in the 
presence of certain types of pollution, 
found in coastal harbors, has given an ex- 
cellent account of itself. Here, the general 
practice is to chlorinate the water at fre- 
quent intervals to keep slime and marine 
growth under control. The ability of this 
alloy to resist the corrosive action of 
chlorinated sea water is very desirable. 


Good Resistance to 
Impingement Corrosion 


Failure due to impingement corrosion 
and pitting around and under debris oc- 
curred on Admiralty tubes in a surface 
condenser located on the Gulf Coast. Since 
being retubed with Duronze IV, no failures 
have occurred, and most recent reports 
state that this condenser is now the best 
operating unit in the plant. Here, Duronze 
IV proved superior to Admiralty, alumi- 
num brass and cupro nickel from the stand- 
point of impingement corrosion. 


saosin Siw 


Condenser unit for 40,000 k.w. installation being tubed in the field. 
Photo courtesy, Westinghouse Electric Corp. 





Field tests conducted by Bridgeport 
in this location confirmed the fact that 
Duronze IV has excellent resistance to 
the action of rapidly flowing water. 


A Pacific Coast Experience 


In a power plant on the West Coast, a 
test lot of Duronze IV tubes was examined 
after approximately nine years of service. 
The tubes showed little or no thinning. 
Some minute pits developed, but most of 
them were less than .005 inches deep. A 
few were .015 inches deep and occurred 
midway between the tube support sheets, 
where maximum bending of the tubes had 
taken place as a result of vibration, which 
in turn had accelerated corrosion (see 
Copper Alloy Bulletin, May, 1947). Vibra- 
tion was recognized by bright points of 
abrasion or scoring visible on the outside 
of the tubes in the area midway between 
the tube supports. On the basis of the per- 
formance described above, many years of 
satisfactory service life still remain in the 
tubes. 

Other Applications 


Duronze IV (aluminum bronze) is find- 
ing increasing use in chemical applications 
such as salt refining. In tube and pipe 
forms it is used for conveying corrosive 
hot brine solutions. For this application 
Duronze IV is superior to other metals 
and alloys. It is also used in heat ex- 
changers handling low sulphur refined oils 
and other petroleum products, alcohols, 
etc., where sea water is used for cooling 
purposes. 


Try Out Test Lots 


Bridgeport’s laboratory will be glad to 
help operators with their corrosion prob- 
lems. There is much valuable information 
available, gained from many years of cor- 
rosion research, and from the experience 
of the users of many millions of pounds of 
Bridgeport tubing which has been installed 
in plants all over the country in all types 
of service. 

Bridgeport offers a wide range of con- 
denser tube alloys, including Arsenical Ad- 
miralty, Arsenical Muntz**, Duronze IV 
(arsenical aluminum bronze), Cuzinal 
(arsenical aluminum brass), and Cupro 
Nickel. Duplex tubing, with a different 
metal inside and outside, is also available 
for double corrosion too severe for a single 
metal or alloy. Our laboratory will wel- 
come the opportunity to co-operate with 
you to help in specifying the type of alloy 
which will best serve your purpose. 


Condenser Tube Manual 


Every engineer should have a copy of 
Bridgeport’s 120-page Condenser Tube 
Manual. It contains much valuable infor- 
mation about corrosion research, condenser 
tube alloys, methods of installation, speci- 


; *U.S. Pat. No. 2,093,380 
fications, etc. *#U_.S. Pat. No. 2,118,688 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS 


COMPANY, 


BRIDGEPORT 2, CONN. 


° ESTABLISHED 1865 


Mills at Bridgeport, Connecticut, and Indianapolis, Indiana ¢ In Canada: Noranda Copper and Brass Limited, Montreal 
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Large oil fired plant with one Wing 
Turbine Blower serving nest of burners 
on one windbox. 


Wing Turbine Blowers Save: 


POWER COSTS — be- 
cause they can be installed 
on windboxes thereby elim- 
inating duct losses requir- 
ing higher initial driving 
power. 


ENGINEERING LAY- 
OUT TIME AND EX- 
PENSE — because there 
are no ducts to design and 
find space for with their 
cumbersomeness and ex- 
pense. 


MAINTENANCE — be- 
cause of their utter simplic- 
ity. An occasional shot of 
lubricant to the two ball 
bearings plus a very infre- 
quent take-up on packing 
glands is all that is required 
of routine handling. There 
is no more rugged machine 
in any power plant than a 
Wing Blower. 


Write for Bulletin SW-1 


L.J. Wing Mfp.Co. 64 SEVENTH AVENUE, NEW YORK 11, NEW YORK 


Factories in Newark, N. J. and Montreal, Canada 


TURBINE BLOWERS « TURBINES « S = 


REVOLVING UNIT HEATERS ° UTILITY 






HEATERS © FIXED DISCHARGE UNIT HEATERS 


_* DUCT FANS ° DRAFT INDUCERS ° HEATER SECTIONS « SHIP VENTILATORS * FOG ELIMINATORS 









+ FANS * MOTOR DRIVEN BLOWERS _ 





~ MANUFACTURERS’ 





E. M. DART ANNOUNCES 
PRICE POLICY 


E. M. Dart Mre. Co., Providence, R. LI, 
has announced that a new firm price policy 
is being adopted as follows: 

On and after October 1, 1947, all prices 
quoted on Dart products will be on a firm 
price basis, subject to acceptance within 
fifteen (15) days from date of quotation, 

All Dart products shipped on orders 
dated October 1, 1947, and thereafter wil] 
be billed at prices in effect on date order 
was accepted or prices prevailing at time 
of shipment, whichever is the lower. 


122 TON FURNACE 


A 122-Ton furnace at South Chicago, soon 
will be trying out the fastest known meth- 
ods to make open hearth steel for Ameri- 
can consumers. So that it may weather 
the unusually high temperatures associ- 
ated with experimental speed-up processes, 
numerous innovations in refractory brick 
have been employed. 

The furnace will be operated under com- 
mercial conditions by Carnegie-lIllinois 
Steel Corp. to spearhead the research ef- 
forts of the parent United States Steel 
corporation. Results will be studied by cor- 
poration scientists to determine the advan- 
tages of various grades of furnace lining 
brick when combustion is hastened by the 
application of oxygen and other means, 


NEW PLANT FOR MANNING, 
MAXWELL & MOORE 


A LONG TERM LEASE on a new factory 
building in Stratford, Connecticut, has just 
been signed by Manning, Maxwell & 
Moore, Inc. This is in addition to plants 
in Bridgeport, Connecticut; Watertown, 
Massachusetts; Tulsa, Oklahoma; Muske- 
gon, Michigan; and Jersey City, New 
Jersey. 

Production of the Company’s Ashcroft 
Gage line, now manufactured at the Bridge- 
port plant, will be moved to Stratford, 
opening the way for expansion of the 
Consolidated Safety Valve and American 
Industrial Instrument lines at the present 
Bridgeport location. 


SYNTRON BUYS NEW PLANT 


Syntron Co., Homer City, Pennsylvania, 
has purchased the former H. K. Porter 
Co. shell plant at Blairsville, Pennsylvania, 
twelve miles from Homer City. 

This mill type building with cranes, 
mono rails, indoor railroad loading plat- 
forms, etc., will add 100,000 sq ft of 
modern, up-to-date, heavy manufacturing 
facilities to their main plant at Homer 
City. 

Syntron plans to transfer the manufac- 
ture of its large, heavy duty vibratory 
feeders and conveying equipment to Blairs- 
ville, which will release space at Homer 
City, to take care of new products and 
increased production of its present lines 
of Electric Tools, Gasoline Hammers, Con- 
crete Vibrators, Paper Joggers, Shaft 
Seals and other products. 

The Company’s general offices and head- 
quarters will remain at the Homer City, 
Pennsylvania, plant. 


Automatic Switch Co. has announced 
that on or about October 31, 1947, it will, 
move its home offices to 391 Lakeside 
Ave., Orange, N. J. 


Hewitt Rubber Division, Hewitt-Robins, 
Ine., recently announced the resumption 
in production of its top brand Maltese 
Cross fire and chemical hose after being 
withheld from manufacture during the 
war because of government restrictions 
on the use of premium quality materials. 
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New 
size and type, or nature of fuel—is faced with the certainty 





croft 
ldge- of rising fuel costs. Increased labor charges at mine and 
ford, X , ¥ fs 
the well, coupled with higher railroad and marine transporta- 


rican ° ° ge : . ° 
esent tion tolls, indicate an inevitable upward trend in the cost 


of B.T.U.’s delivered. 


, PARACOIL HEAT EXCHANGERS have been fighting this 
ania, . 
orter tendency for years, by reducing fuel costs through recovery 
ania, eee ° 

of waste heat. Wherever hot liquids or gases are being al- 
anes, 


plat- lowed to go to waste, there “PARACOIL” can do a fuel 


Ky saving job, often at remarkably low initial cost. 


omer 
aie “PARACOIL” EXCHANGERS for Waste Heat Recovery 
atory are available as: 


lairs- 
"ae BOILER BLOWDOWN EXCHANGERS - DIESEL EXHAUST GAS 
oo WASTE HEAT BOILERS“ - WASTE CONDENSATE COOLERS 
Shaft LAUNDRY WASH-WATER RECLAIMERS +» FEED WATER HEATERS 
head- PROCESS WASTE HEAT RECLAIMERS - LIQUID TO LIQUID EX- 


City, 
" CHANGERS - GAS TO LIQUID EXCHANGERS 


*For those particularly interested in the 
recovery of waste heat in Diesel Engine 
Exhaust Gases, we have available our BUL- 
LETIN NO. 301. Copies will be sent to any- 
one writing on his company letterhead. We 
solicit your inquiries. 


i Py WATS 
pn ENGINEERING. CORPORATION 


tese 


neing . 1064 East Grand Street, Elizabeth 4, N. J. 


the 
tions SAVE WITH “PARACOIL’” 


rials. 
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A Palace-ful of Profitable 
IDEAS 


---on AIR 












Every available square foot 
of display space on 4 floors 
in spacious Grand Central 
Palace, New York City, will 
be teeming—from February 
2 to 6—with arresting, idea- 


stimulating exhibits of the 


: HEATING 






‘a 
3 AND 


latest equipment being offered for supplying conditioned air, heat 
and ventilation to all types of public, commercial and industrial 
buildings. Every one of the more than 350 exhibitors will afford 
you a multiplicity of opportunities to supplement your fund of 


working knowledge . . . by studying and comparing newest develop- 


ments . . . learning latest trends and practices . . . talking over your 
interests with engineering specialists on hand to give you practical 


ideas and suggestions on current problems and future plans. 








EIGHTH 
tA Conditioning 
Exposilion 
INTERNATIONAL HEATING & 
VENTILATING EXPOSITION 


GRAND CENTRAL PALACE + NEW YORK NY 


In no other place can anyone inter- 
ested in selling or applying air con- 
ditioning, heating or ventilating for 
industrial and commercial applica- 
tions—get so much valuable infor- 
mation, vital new ideas for an ex- 
penditure of so little time. 


Be sure to attend — remember the 
dates. 


Under Auspices of 


American Society of Heating & Ventilating Engineers 


)\ CON DITIONING 


VENTILATING 





FEBRUARY 2-6-1948 





Sth Air Conditioning Exposition 











Electric Machinery Mfg. Co. announces 
the establishment of new sales offices at 
Seattle, Washington, and Portland, Ore. 
gon. Mr. A. C. Petrich, Garland-Affolter 
Engineering Corp., at 532 First Avenue 
South, will handle the Seattle territory 
and Mr. George R. Schultz, Garland-Ag. 
folter Engineering Corp., at 1233 N, w, 
12th Avenue, will handle the Portlang 
territory. 


The appointment of Chain Gear, Inc., ag 
Washington State representative for the 
sales engineering of Ross heat exchange 
equipment, was announced recently by 
Ross Heater & Mfg. Co., Inc., Buffalo 13, 
N. Y. Offices of Chain Gear are at 82% 
First Ave., South, Seattle 4, Wash. F, H, 
Draper is president, N. T. Matson, V. P,, 
and J. D. Danberg, Secy. 

F. W. Magin, President of the Square D 
Co., has announced formation of a Gen- 
eral Sales Department to coordinate sales 
promotion, advertising and overall sales 
policies of the Company’s Electrical Dj- 
visions. L. W. Mercer, Vice President, wil] 
serve as General Sales Manager under the 
new plan and will also continue as Gen- 
eral Manager of the Switch & Panel Di- 
vision in Detroit. 


Dr. John F. Thompson, Executive Vice 
President of The International Nickel Co, 
of Canada, Limited, announced that Lance 
H. Cooper, of London, England, a men- 
ber of the staff of The Mond Nickel Co. for 
20 years and one of its Delegate Directors 
since 1945, has been elected an Assistant 
Secretary and Assistant Treasurer of The 
International Nickel Co. of Canada, Lim- 
ited. 


The steel producing § subsidiaries of 
United States Steel corporation late last 
week poured their 50 millionth ton of steel 
since the end of hostilities in World War 
II, it was announced recently. 


An addition to the Number 3 Drum Shop 
of The Babcock & Wilcox Company will 
be completed within a month, according 
to a recent announcement by company 
officials. This is part of the previously 
announced expansion program, The addi- 
tion, 275 x 100 ft, will bring the total 
length of the shop to about 600 ft, result- 
ing in a substantially expanded area for 
the fabrication of drums. 


The Air Reduction Sales Co. has opened 
a new retail store for the sale of welding 
products at 806 East 12th Street in Erie, 
Pa., according to a recent announcement 
by H. J. Schlieder, Airco’s Buffalo district 
manager. 


The Hammel-Dahl Co., Providence, R. L, 
has appointed the Metrol Co., Detroit, 
Mich., as their Sales Representative. The 
area to be covered is the Lower Peninsula 
of the State of Michigan and Northwest 
Ohio. 


The Fluor Corp., Ltd., announces, be 
ginning on November 3, 1947, the estab- 
lishment of a Customer Service Depart- 
ment to handle the servicing of their varl- 
ous products of manufactured equipment. 
Mr. E. L. Bishop, who has been employed 
by Fluor for twelve years in the Manufac- 
turing Department, will be in charge of 
this service for the mid-continent area, 
which will be located in Houston, Texas. 
It is believed that the establishment of 
such a department to take care of service 
work, start-ups and any operating troubles 
which might be encountered, will enable 
Fluor to render a more complete service 
to their various clients. 


D. G. Black, General Sales Manager of 
the Syntron Co., of Homer City, Pa., an- 
nounces the establishment of a branch 
sales office in Montreal at 4695 Sherbrooke 
Street, West, under the supervision of 
Mr. C. F. A, Gray. 


The appointment of Cardox Corp., of 
Chicago, as exclusive sales representatives 
for Continental inert gas generators has 
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been announced by W. A. Darrah, presj. 
dent of Continental Industrial Engineers, 
Inc., also of Chicago. 


The Diesel Engine Division of Enter. 
prise Engine and Foundry Co. has estab. 
lished a branch sales and service office in 
Omaha, Nebraska. Manager of the new 
office and sales representative for the areg 
is Glenn Harris, until this appointment 
attached to the home sales office in San 
Francisco, California. 


Ampco Metal, Inc., Milwaukee, an- 
nounces the appointment of the Welding 
& Cutting Supply Co., 2401 Carnegie 
Avenue, Cleveland 15, Ohio, as distributor 
of Ampco-Weld Resistance Welding Elec- 
trodes and alloys in the Cleveland area, 


Leo M. Flanary, Modine Manufacturing 
Co., Chattanooga, Tenn., representative 
since March 1, 1946, has now been ap- 
pointed to also represent Modine in the 
company’s Nashville territory. He will 
continue to make his headquarters at 938 
Volunteer Building, Chattanooga, Tenn. 


The negotiation of an agreement which 
marks the expansion of the Deady Chemi- 
cal Co., of Kansas City, Mo., into the 
field of mechanical water treatment, pro- 
vides the Belco Industrial Equipment Di- 
vision of Bogue Industries, of Paterson, 
N. J., with direct sales and service rep- 
resentation in 26 additional states, was 
announced jointly today by the presidents 
of the companies involved. 


Several shifts in Sales personnel have 
been announced by Combustion Engineer- 
ing Co., Inc. G. P. Ellis, for several years 
District Manager of the Cincinnati Office, 
has been transferred to California as West- 
ern Manager. He will have an office with 
the Robert L. Johnson Co. of San Fran- 
cisco and Los Angeles who continue as 
agents of the Company. Mr. Ellis’ place 
in Cincinnati is being taken over by H. H. 
Michelsen who had been Manager of the 
Rochester Office, In turn, Mr. Michelsen’s 
place in Rochester is being taken over by 
R. F. Broas, formerly assistant to the 
General Sales Manager in New York. 


Springfield Boiler Co., Springfield, IIL, 
announces the appointment of the firm of 
Edward F. Masterson & Son, 18 New 
Derby St., Salem, Mass., as representative 
for the company in the New England ter- 
ritory, including the states of Maine, New 
Hampshire, Vermont, Rhode Island, and 
Massachusetts. 


Raybestos-Manhattan, Inc., Manheim, 
Pa., has announced the appointment of 
David E. Gow to the position of Packing 
Sales Manager with headquarters in Man- 
heim. 


Chicago Metal Hose Corp. of Maywood 
and Elgin, Ill., recently announced the 
purchase of the Fort Dearborn Manufac- 
turing Co., Sterling, Ill. 


Formation of the Paullin Equipment 
Co., Inc., Buffalo, New York, has been 
announced by Edward M. Paullin, former 
Assistant Manager of the Compressor Di- 
vision of the Worthington Pump and Ma- 
chinery Corp. 


Arnold H, Smith, Acting Managing Di- 
rector of Monsanto (Australia) Pty. Ltd., 
has been elected Vice-President and mem- 
ber of the board of directors of Monsanto 
(Canada) Ltd., and will assume his duties 
January 1, 1948, Monsanto Chemical Com- 
pany announced recently. 


William J. Eney, professor of civil en- 
gineering at Lehigh University, today was 
named head of the department and di- 
rector of the curriculum in civil engineer 
ing, it was announced recently. He suc- 
ceeds Hale Sutherland who will continue 
as professor of civil engineering. 


Stephens-Adamson Mfg. Co., Aurora, 
Illinois, announced the promotion of A. W. 
Ostberg, formerly Purchasing Agent to 
be Assistant Manager of the Merchandise 
Division. 
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DROP FORGED STEEL 
VALVES, FITTINGS & FLANGES 
7 


¥ OR 


a 
ULL 


SAFE and SURE control of vapors and 
liquids at high pressures and high tempera- 
tures in modern steam generating plants is 
dependent on piping materials having an in- 
herent “plus” of strength and toughness. Drop 
forged steel Valves, Fittings, and Flanges 
made by Vogt play a vital part in the smooth, 
efficient operations of leading power plants. 


Catalog F-8 is the drop forged 
steel Valves and Fittings Blue Book. 
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Before and After Views Show How 


METALOCK REPAIRS 


Put Power Equipment Back in 
Production Quicker, at Lower Cost 


Study these views of broken and cracked frames and cylinder blocks. 
They will give you an idea of the big savings in time and money 
Metalock casting repair service is delivering in plants all over the 
country. . . . Metalock repairs, made only by workmen thoroughly 
trained in this patented process, have been proved and accepted 
by manufacturers, users, underwriters. 


10,000 KW. STEAM TURBINE 
Before : 





Send for FREE Illustrated Metalock Booklet No. 104 
Showing 50 Typical Illustrations. Service in any part 
of U.S.A., Canada, England, Norway. Agents Wanted. 


METALOCK CASTING REPAIR SERVICE 


Home Office: 36-15 48th Avenue, Long Island City, N. Y. 
STILLWELL 4-0122 
CABLE ADDRESS: “‘METLOKCAST NEW YORK" 














ENGINEERING BOOKS 


Compressed Air Handbook. 387 pages, 
6 by 9 in., cloth binding; published by 
Compressed .Air and Gas Institute, 99 
West St., New York 6, N. Y.; price $3.00 
in USA, $3.50 elsewhere. 

This handbook, compiled and edited as 
a joint activity of the Educational and 
the Technical Committees of the Com- 
pressed Air and Gas Institute, fills a long. 
felt need for an authoritative one-volume 
work on all phases of compressed air, 
compressors and compressed air tools. The 
Handbook is divided into five subjects 
each of which is covered in a separate 
chapter. Typical applications of com- 
pressed air and gas are thoroughly covered 
in Chapter I which portrays graphically 
some of the many uses of compressed air 
in everyday work, Practically every in- 
dustry is represented in the line-up. 

The types of machinery used for com- 
pressing air are illustrated and described 
in the second chapter. The equipment made 
to meet all the varying requirements for 
capacities as well as for the many dif- 
ferent uses for air is presented here in 
way that enables the reader to quickly 
appreciate that there is air compressing 
equipment for every need. However, it is 
pointed out that no attempt is made to 
catalog completely all the types of equip- 
ment made by each manufacturer. Air 
operated devices and mechanisms are dis- 
cussed and illustrated in Chapter III, Air 
Operated Portable Tools and Rock Drills, 
Rock drills and pneumatic tools, so widely 
used and so vitally important in countless 
industries, are given special attention. In 
addition to illustrations and descriptive 
material there are definitions, classifica- 
tions, information on application and other 
technical data. This chapter is a veritable 
composite reference manual for the type 
of air-operated tools it describes. The 
prospective and actual user of compressed 
air power will find much helpful informa- 
tion in the fourth chapter which is titled, 
Engineering the Compressor Installation 
for Maximum Efficiency. This chapter 
contains suggestions and data on the 
selection, installation, operation and care 
of the compressed air plant. It also dis- 
cusses various types of compressors and 
vacuum pumps as well as compressor 
auxiliaries. The final chapter, Compressed 
Air Engineering Data and Test Proce 
dure, covers engineering data and stand- 
ards established by the Compressed Air 
and Gas Institute. Here terms are defined, 
rating standards stated, data, tables and 
formulas given and test procedures ex- 
plained. 


Pressure Vessels for Industry, by Harry 
M. Spring, Jr.; 259 pages, illustrated; 
size 5% by 8 in., cloth binding; pub- 
lished by McGraw-Hill Book Company, 
330 West 42nd St., New York 18; price, 
$3.50. 

Here is a complete, practical guide to 
the design, construction, operation, selec- 
tion and maintenance of pressure vessels 
for industrial purposes. It was written by 
an engineer whose practical and up-to- 
date articles, especially those on boiler 
plant work, are familiar to readers of the 
power plant magazines. He is the author 
of the well-known and very practical 
Boiler Operator’s Guide. 

In this book he explains how various 
types of vessels are operated most effi- 
ciently, how they are fabricated, how the 
factors determining maximum safe work- 
ing pressures are taken into account. He 
describes the causes and remedies of many 
defects. 

The book begins with a chapter on com- 
pressed air systems. Then follow chapters 
on pressure vessels for steam and hot- 
water systems, pulp and paper mills, rub- 
ber, textile and chemical industries and 
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THERMIX: What is YOUR Problem? More dependable draft . . . better fly 
lan ash collection . . . cleaner processing air or gas . . . safer, sturdier pres- 
Com- sure and level controls . . . tight shut off and more accurate control of flue 
Bn gas? Thermix has the answer! 
d air, Problems like these are right down the line for 
eee Thermix, project and sales engineers for top manu- 
parate facturers in these fields. With a background of over 
“aa a quarter of a century, Thermix has the Know How to 
nically solve your problems promptly, efficiently and with a 
7 im minimum of loss to your plant operation. Below is a brief description of prod- 
ye ucts project engineered by Thermix. 
com- 
cribed PRAT DANIEL: Manufactured by Prat Daniel, famous for 
Ag 25 years, Thermix Fan Stacks are 
y “ today the most efficient stack avail- 
pre . . 
aan able. Thermix Tubular dust col- AEROTEC: Air and gas cleaners de- 
— lectors are high in efficiency and veloped for war applications by the 
og long life, while the Thermix Duplex Aerotec Corporation are now being 
— collector using an Aerotec mechan- widely used in processing and many 
r ° . . 
e dis- ical or electrical secondary pro- other fields. Recently the Design 3 
ae duces an extremely high efficiency tube, based on the original Design 
videly where stringent dust regulations 2, was developed for fly ash collec- 
_. warrant its use. tion and has been used successfully 
iptive as an eliminator of erosive fly ash between combustor and rotor blades on- 
sifica- the new gas turbine developments. Permanent molded of cast aluminum 
other g P 
itable these tubes make possible the lightest, most efficient fly ash collection for 
type power plants available today. 
essed Aerotec pressure and level switches are made for use in many applications 
thea, where accuracy and ruggedness are required. 
lation 
apter 
ps HEACON: An entirely new principle is used in the 
) dis- Heacon Damper design. A flexible curtain of as- 
Rose bestos or duck, depending on temperatures, is used 
essed as the sealing medium, providing tight shut off during shut down periods. The 
e- . 
bn § gases normally escaping to atmosphere through clearance on normal dampers 
, = are retained giving important savings in fuel. V porting of the bottom seal 
ned, ° e . . * 
and makes possible a flow curve approximating a straight line. Heacon dampers 
3 eX: are made for single flow, reverse flow and in the leaf type design. 
— These products, with Thermix engineering, provide you with the solution to your flue gas control 
ated; problems. Call our Field Engineer nearest you or write us direct. 
pub- 
any, 
“ ITHE THERMIX CORPORATION 
le to 
elec- Project and Sales Engineers 
-c FIRST NATICNAL BANK BLDG, GREENWICH, CONNECTICUT 
p-to- (offices in 28 principal cities) 
oiler 
f the FIELD PROJECT ENGINEERS 
ithor 
tical ATLANTA, GA CINCINNATI 2, OHIO LOS ANGELES, CALIF. _ PHILADELPHIA 3. PA. SALT LAKE CITY 9, UTAH 
Johnson & Associate F. Ellman A. W. And Thermix Engineering Co. The Lang Co. 
ans Allen Bidg. Chamber of Com. Bldg. 164 S. Central “ave. a | = t Station Bldg 267 W. First South 
ON 10, MASS. CLEVELAND 15, OHIO MINNEAPOLIS 2, MINN. road Stree ation ° 
— Thermix Engineering Co. H. W. Kalser Co. Hoyt A. Sevey PITTSBURGH 19, PA. me Xe 
Broad St. 1836 Euclid Ave. 314 S, 9th St. H 58 Sutter St 
- the BUFFALO, N. Y. DETROIT 2, MICH. MONTREAL, CAN. Be Foon W : 
rorke Johnston Engineering Co. Metrol Co. T. ©. Chown, Ltd. a ee ne SCHENECTADY 4, N. Y. 
He 1200 Niagara Street 5538 Cuss Ave. 1is0 St. Catharine St., W RICHMOND 1, VA. D. R. Whipple 
CHARLOTTE 2, N. C. DULUTH, MINN. NEW HAVEN 5, CONN. Frank Howell Co. 1550 State St. 
nany y MP Heyward’ H. edy Daniel Smerling Room 412, American —" 
1408 Independence Bldg. Sia First National Bank Bldg. P. O. Box 1169 SEATTLE 4, WASH. 
CHATTANOOGA 2, TENN. HOUSTON, TEXAS NEW ORLEANS, LA, ROCHESTER 4, N. Loews, Watts & Freeman, Ine. 
com- Edgar A. Rog Rossiter Co. Arthur C. inane Engineering Co. Room 520 na 
ters Chattanooga ‘Bank Bldg. P 3} Box 1095 221-23 pt. = Bldg. 31 Gib 905 Second Ave. Bldg. 
hot- CHICAGO ‘a KANSAS CITY, MO. NEW YORK 7, N. Y. ST. LOUIS 8, MO. WASHINGTON 11, D. Cc. 
rub- Engineering p Co. W. Hay & Co. Parry Engineering Co. Economy Equipment Co. W. McG uire Co. 
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BELMONT 


FLAX PACKINGS 


Outstanding in Quality and Uniformity 


AREFUL selection of 

raw flax and the con- 
trol of various processes of 
hackling, spreading and 
drawing to provide suitable 
rovings for braiding and 
finishing . . . are responsible 
for the consistent high qual- 
ity of Belmont Flax Packings. 


BELMONT 401X (Coil or 
Reel) — Best quality Line 
Flax Fibre of selected length 
and strength. 


BELMONT 404 (Coil)— 
Pure flax fibre of next fibre 
length to Line Flax. 


BELMONT 303 (Coil) —Line 
Flax of selected quality, with 
coarse and short fibres ex- 
tracted. Treated with water- 
proof lubricant, and surface 
graphited. 


Just as Belmont Packings are 
uniform in quality, so are 
they, wherever practicable, 
uniformly packed in attrac- 
tive and secure boxes bear- 
ing our orange colored 
trade-mark on a blue back- 
ground. 





And... you can get Belmont Pack- 


ings locally — distributors are 
located in every large industrial 
center, ready to serve. 


Reel— 
Belmont 
401X% 


= e 
bit 9 on a eal 


Coil—Belmont 303 





THERE’S A BELMONT PACKING FOR EVERY SERVICE 


Steam, Water, Oil, 
Gas, Air, Acids, 


Alkalies, Ammonia 


Rings, Spirals, Coils, 
Reels, Spools, Sheets, 
Gaskets. 


THE BELMONT PACKING & RUBBER COMPANY 
BUTLER AND SEPVIVA STREETS e PHILADELPHIA 37, PA. 











specialized services. Chapter VIII covers 
design, pressure and stress calculations: 
Chapter IX, construction and fabrication 
practices; Chapter X, appliances for pres. 
sure vessels, and Chapter XI, defects— 
their hazard, prevention and repair, 
The book is well indexed and has over 
200 good illustrations. It covers such 
equipment as_ separators, evaporators 
pressure filters, digesters, coagulating 
tanks, kiers and kier heaters, and auto. 
claves. Accident prevention procedures 
and appliances for safety and econom 
of operation are thoroughly presented, 


A Guide for Reducing Fuel Consumption 
in Commercial Plants, Bulletin 486, by 
J. F, Barkley, Thos. C. Cheasley and K, y, 
Waddell; 168 pages, illustrated; size § by 
9 in., paper binding; published by the 
Bureau of Mines, U. S. Department of the 
Interior; for sale by Superintendent of 
Documents, U. S. Government Printing 
Office, Washington, D. C.; price, 50 cents, 

As the second World War began, the 
Bureau of Mines gave careful consider. 
ation to the national fuel problems that 
would inevitably result. A detailed study 
of the situation indicated that it would be 
vitally necessary to improve the utilization 
efficiency of fuel throughout the nation 
and stop all possible waste of heat energy, 

The Bureau, therefore, initiated a Na. 


| tional Fuel Efficiency Program, designed 


to reach industrial and commercial users 
of fuel. It is not necessary to review this 
program for the readers of Power Ptanr 
ENGINEERING, all of whom _ cooperated 
whole-heartedly with it during the war, 

They will remember the various ‘‘quiz 
sheets’’ and reference materials distrib- 
uted to them by the co-ordinators and 
workers in this National Fuel Efficiency 
Program. These data were of the most 
practical nature and a careful study of 
them should lead any industrial plant 
power engineer to improved operating 
practices. All this reference and quiz ma- 
terial has now been collected in this book, 
which will serve in the post-war period 
the same purpose it had during the war 
and should aid in promoting efficiency of 
fuel utilization, the goal of all power 
plant men. 

The book begins with a collection of the 
various quiz sheets on combustion equip- 
ment, draft and combustion air, instru- 
ments and controls, and continues with 
the quiz sheets on pumps, traps and valves, 
heat utilization and distribution. The final 
section is devoted to prevention of heat 
losses. 

Details of the fuel efficiency program 
at Ford Motor Co. during the war are 
given by its power department superin- 
tendent, W. W. Dulmage. In view of the 
well-known practices of this department, 
it would hardly seem possible that it 
could accomplish further fuel economies. 
Yet as a result of a special fuel efficiency 
program, fuel savings were obtained aver- 
aging about 1.8 per cent, equivalent to 
1155 tons of coal per month. 

Every power plant operating engineer 
should get this book if he did not save his 
quiz sheets from the National Fuel Eff- 
ciency Program. Even if he did, he will 
find it very convenient to have it in bound 
book form. 


Heat Pumps, by Philip Sporn, E. R. 
Ambrose, Theodore Baumeister; 188 pages, 
illustrated; size 5% by 8% in., cloth 
binding; published by John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York City; 
price, $3.75. 

The authors are: Mr. Sporn, president 
of American Gas and Electric Service 
Corp.; Mr, Ambrose, air conditioning en 
gineer, American Gas and Electric Service 
Corp.; Mr. Baumeister, professor of me 
charical engineering at Columbia Univer- 
sity and consulting engineer. They have 
written this book primarily to present 4 
reasonably technical treatment of the nu 
merous problems encountered in the at- 
tempt to adapt the heat pump not only 
to building, heating, and cooling, but also 
to the important applications in the indus- 
trial field. These include such things 4s 
evaporation and purification of liquid, 
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You don’t have to baby the new Moore fans 
and blowers. Rugged and corrosion-resistant, you can 
install them and forget them. Read why! 


The Moore Company of Kansas City, Mo., realized that 
pressure fan users were getting fed up with breakdowns and 
time-consuming servicing of their air-moving equipment. 

So, this company decided to design a blower .. . from start 
to finish ... that would give extra-long life and trouble-free 
performance. 

In the hub of their new unit, they built a heavy-duty, 
direct-drive motor. This has only one moving part... the 
rotor to which the fan is attached. 

The entire motor assembly is isolated by soft synthetic 
tubber mounts. Bearings are permanently lubricated and 
sealed. 

But, that’s not all. Moore engineers also realized that cor- 
rosion figured heavily in fan failures. Blades, guide vanes, 
hubs, and rims must withstand damp or steamy atmospheres, 
smoke, coal dust ... or even acid fumes. 

The one metal Moore found to lick all these conditions 
was the INCO Nickel Alloy... MONEL*. 

In addition to its corrosion resistance, Monel also fights 
abrasion. And, it’s as strong as structural steel. Thus, the 


67 WALL STREET 





XUM 


The International Nickel Company, Inc. 
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Moore direct-drive ventilating fans and pressure blowers are available from 
36” to 96” in diameter, with capacities up to 125,000 cu. ft. per minute. 
Other Moore fans range up to 24 ft. in diameter, capacities of more than 
1,000,000 C.F.M. Made of tough, corrosion-resistant Monel, they are used 
today by power stations, foundries, oil refineries, textile mills, and many 


other industrial plants. For detailed information, address The Moore 
Company, 544 Westport Road, Kansas City 2, Missouri. 


curved and formed fan sections are thinner and far lighter 
than cast parts... without sacrificing strength. 

The above is another example of how strong, long-lasting 
INCO Nickel Alloys are serving modern power plants. Other 
applications include preheater tubing, valves, pump parts, 
fittings, and gaskets. 

If you are looking for one metal to solve a tough combina- 
tion of problems, find out more about the family of INco 
Nickel Alloys. Full technical information and assistance 
are yours for the asking. “Reg. U.S. Pat. Of. 


EMBLEM , OF SERVICE 


NEW YORK 5, N. Y. 


Teaot wate 
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“PBH’ Tiltview Gauges Pro- 
vides Easier Level Readings for 
High-Up Boilers 





<ee 


Why “PBH”’ 
WATER GAUGES 









QUICK CLOSING—All Huyette “PBH” Water 
Gauges are open and shut with less than a quarter 
turn. When a glass breaks the gauge is shut by a 
pull of the chain. 


EASIER LEVEL READINGS—The “PBH”" Tiltview 
Gauge assures boiler room safety by providing easy, 
accurate water level readings from high boilers. 


LONG, LEAK-TIGHT SERVICE—All valve stems 
on “PBH"” Water Gauges are packed with asbestos 
graphite rings; nuts are large enough to accommo- 
date ample size rubber washers. 


MEET ASME CODE—Valves are made of bronze 
mixture, according to ASME Code. Maximum work- 
ing pressure stamped on each valve. New operating Type. 
chain handles which indicate whether valves are open 
or closed, now furnished on all shipments from fac- 
tory. Available at low cost to present users. These 
chain handles comply with latest Code requirements. 


Latest Huyette Handbook gives you basic details on PBH Water 
Gauges; includes helpful engineering charts, tables, installation 
photographs. Write today for your free copy. 


THE PAUL B. HUYETTE COMPANY, INC. 


Established 1896 
401 N. BROAD STREET, PHILADELPHIA 8, PENNA. 





HUYETTE Power Equipment aint o 
CKS—PRESSURES UP TO 600 LB. @ _ pi 
§ @ AIR-TIGHT BOILER WALL COATING a 
ER ALARMS, INSTRUMENTS AND CO 







GAUGE CO 
PROTECTOR 
COLUMNS e BOIL 


““PBH”’ Vertical Gauge with Screwed 
Connection. Also made in Flanged 





drying of solids and simultaneous chilling 
and heating of process fluids. 

The book takes up in succession the 
thermodynamic principles of the heat 
pump, basic heat pump designs, equip. 
ment design and selection, defrosting cycle 
and system control, industrial applications, 
economics of the heat pump, and heat 
pump installations. 

Under economics is discussed the effect 
of the device on power system load 
curves. No attempt is made to analyze 
the theory, performance, and design of 
the variety of apparatus that must be 
assembled to make the heat pump a work. 
ing entity. For these, the reader myst 
refer to the many excellent books on heat 
exchangers, fans, compressors, motors, 
instruments, etc. For a heat pump js 
made up of an assembly of these and other 
groups, which are combined in a special 
way to form the heat pump. 

This book contains the fundamental data 
needed for solving the practical problems, 
It is notable for the clarity and simplicity 
of the drawings and diagrams and does 
not require a knowledge of higher mathe. 
matics to understand the principles and 
their application. A good index, and many 
references to other publications on the 
subject, are included. 


HELPFUL BULLETINS 
(Continued from page 54) 


design features of the separator are dis. 
cussed and a line diagram shows the prin- 
cipal elements. The magnetic tube tester 
is pictured and capacity tables of the mag. 
netic separator are given. Typical installa. 
tions are pictured on the back cover of the 
catalog. Dings Magnetic Separator Co. 


MISCELLANEOUS 


Abrasive Cement— This folder de 

scribes this company’s new product, 
Duracite—the modern abrasive cement for 
safety underfoot. The inside section dis- 
cusses the advantages of this product and 
a list of colors is also given. Duracite ts 
used in industrial plants, laundries, hospi- 
— laboratories, etc. Duane Specialties, 

td. 

4 Welding and Cutting Equipment— 

Form 20A is a 20-page bulletin illus- 
trated completely in four-color natural 
photographs and it covers the company’s 
line of industrial cutting and weld 
apparatus. Complete descriptions of the 
equipment are given and prices of all items 
are clearly indicated. Special construction 
features are explained and operating ranges 
are given. Victor Equipment Co. 
47 Expansion Joints—Bulletin EJ-47 de- 

scribes the CMH free-flexing and 
controlled-flexing bellows-type expansion 
joints for controlling expansion, vibration 
and misalignment in pipe lines having 
pressures to 300 psi and temperatures to 
900 F. Designs with copper and stainless 
steel corrugations are illustrated, and data 
are given for each type. Chicago Metal 
Hose Corp. 

Diesel Oil Filters—A new 16-page cat- 

alog tells about oil filter applications 
on Diesel engines. It is profusely illustrat- 
ed, containing scale diagrams of many of 
the types of oil filters made by the com- 
pany. Descriptions also include detailed 
specification chart giving all necessary 
technical information on construction, dl- 
mensions, capacity, weight, etc. There also 
is a reproduction of the ASTM standard 
viscosity-temperature chart for liquid pe 
troleum products. Purolator Products, Inc, 
4 Industrial Lubricating — This com- 

pany’s complete line of industrial 
lubricating equipment such as heavy duty 
drum pumps, standard drum pumps, lubri- 
cating drums, dispensers and other items 
are covered in this collected series of bul- 
letins. Construction features of each type 
of item are covered completely and illus- 
trations are unusually good. There are 8 
total of 52 pages in the collection. Lincoln 
Fngineering Co. 

Refrigeration—Ten bulletins are 

bound together in a loose-leaf type 
folder and an indication of the scope of 
the literature may be gained by an exam 
ination of the contents: 150 F Below Zem 
Unit; Relative Humidity Simulation Units; 
Utility Units; 2 and 4 Cubic Ft Industrial 
Sub Zero Units, etc. On the whole each 
bulletin contains specifications; tables of 
thermal properties: tables of relative hu- 
midity; altitude. pressure and temperature 
curves; tables of dimensions; and they af 
all very well illustrated. A special engl 
neering data sheet is presented to enable 
this company to help yeu solve your re 
frigeration problems. Bowser, Inc. 
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HIGH PRESSURE BLEEDER HEATERS 











NOTE THESE ADDITIONAL 
G-R BLEEDER 
HEATER FEATURES 
e 


PARTITION SEALING PLATES 
. +. prevent leakage between 


passes at the water heads 
without requiring stay bolts. 
* 


ENVELOPING STEAM BAFFLE 
++» permits water outlet tem- 
peratures beyond saturated 
steam supply—when sufficient 
superheat is available. 
® 

TUBE JOINTS 

carefully prepared and 
controlled, assuring lasting 
tightness of the tube ends in 
the tube sheets. 











* 


The effectiveness of this simple ar- 
rangement is known to every one 
who has seen a big gun fired. 


In the G-R Type L Bleeder Heater 
this design of waterhead cover has 
important advantages: 


e The inner circumference of the 
head and the periphery of the cover 
have projections of corresponding 
size. When the cover is inserted and 
revolved a few inches, these projec- 
tions engage with each other so as to 
lock the cover in place. The hydraulic 
load is carried in this manner. 


THE GRISCOM-RUSSELL CO. 


285 Madison Ave., New York 17, N. Y. 


* The Same 
Basic Principle 
Used in Big Guns 


“BREECH 
BLOCK” 





















e The pressure-sealing gasket is out- 
side of the cover... located where 
any seepage is immediately visible, 
and accessible for tightening without 
dismantling or disturbing the water- 
head cover. ; 


e At the floating head, a shell test 
pressure can be applied without fear 
of gasket failure. 


This exclusive seal and the many 
other special features of G-R Bleeder 
Heaters warrant your further investi- 
gation. Write for Bulletin 278 describ- 
ing these units in detail. 





GR-187 
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CATALOG LIBRARY 


This. monthly list of the latest standard catalogs and bulletins is designed to aid the 
engineer in maintaining his permanent catalog file of engineering data. The items 
listed, unlike those under Helpful Bulletins, will appear each month except for 
additions and deletions dictated by space requirement or by the manufacturers 
issuing the bulletins. Use the Helpful Bulletins coupon in requesting these copies. 





BOILERS 


51 Steam Generators—Catalog almost 

completely devoted to cross-sectional 
drawings with accompanying listing of 
principal data of typical installations in 
rubber companies, steel works, sugar re- 
fineries, municipal plants, etc. Details of 
furnace water wall construction on inside 
es 16 pages. Henry Vogt Machine 
‘o., Inc. 


5 Double-Pass Boilers—Bulletin R-M-1 
(6th edition); illustrates and describes 
this line of riveted or welded double-pass 
steel firebox boilers. Three full pages of 
dimensions, ratings and other details in- 
cluding dimensioned line diagrams; 8 
pages. The Brownell Co. 
53 Boilers, Burners, Accessories—Bulletin 
GC-10; condensed catalog of regular 
products for stationany power plants. Each 
class of equipment summarized and illus- 
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D. W. HAERING & CO. Inc 


. GENERAL OFFICES: 
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trated with line drawings and photography 
Illustrations accompanied by brief dg, 
scriptions; 12 pages. Combustion Engineg,. 
ing Co., Inc. 
54 Standardized Boilers—Bulletin 746; , 

age bulletin presenting constructioy 
and operation information and Ordering 
specifications for this company’s Type 
boilers. Bulletin illustrated, presents tab) 
of measurement and data. Springfield 
Boiler Co. 

Steam Generators—Presents reason 

for high efficiency; shows brief cag 
histories of plants. Results of tests 
independent authorities and “Facts Yoy 
Should Know About Steam _ Generat 
Unit.” Ratings, dimensions and other dats 
presented. Springfield Boiler Co. 


56 Steam Generator—Bulletin 119; com. 
pany’s Type S steam generator de. 
scribed and features of construction ar 
pointed out. Folder well illustrated ang 
dimensioned drawing and table of dimep. 
sions and sizes are given. Union Iron 


Works. 
PRIME MOVERS 


57 Axial Flow Impulse Turbine—Bulletin 
S-107; six types described; data for 
estimates; applications; types, Casings; 
wheels and blades; shafts, nozzles and 
bearings; overspeed stop and other gover. 
nor features; lubrication; 8 pages. The 
Terry Steam Turbine Co. 
Multi-Stage Turbine—Bulletin gp. 
114; Casing, lagging, wheels and 
blades; shafts, nozzles, bearings; gover- 
nors; speed changer or synchronizer; goy- 
ernor valve and steam strainer; lubrica- 
tion; general; 10 pages. The Terry Steam 
Turbine Co. 
59 Turbines, Pumps, Products—This 24. 
page catalog covers the company's 
complete line of products from steam tur. 
bines to flexible couplings. Every product 
is discussed from the design and operation 
angles and the discussion is heightened in 
interest by the inclusion of many excellent 
Ses. Other products discussed are 
elical gears, centrifugal pumps, multi- 
stage pumps, screw pumps, blowers, com- 
pressors and speed reducers. De Laval 
Steam Turbine Co. 
60 Turbine Cleaning Manual—This 20- 
page bulletin covers the step-by-step 
solvent and manual cleaning of turbines 
from the inspection and preliminary clean- 
ing to draining and final inspection. The 
cleaning of bearings and governor, instal- 
lation of filter unit, circulation of clean- 
ing solvent, and displacement of cleaning 
oil with new lubricating oil are steps 
which are covered brifly but clearly. Shell 
Oil Company, Inc. 
61 Steam Engines—Bulletin No. 306; 
Engineering data; tabular material, 
descriptions; 8 pages. Troy Engine & Ma- 
chine Co. 
62 Generating Sets—Bulletin No. 108; 
General description, typical installa- 
tions, engineering data tables, details of 
construction, completely illustrated; 24 
pages. Troy Engine & Machine Co. 
tationary Diesel Engines—Depend- 
ability, adaptability of Diesel power 
described and applications pointed out. Its 
economical and simple design is stressed. 
Advantages of company’s equipment 
brought out; exceptionally well illustrated; 
24 pages. Enterprise Engine and Foundry 


Co. 
ELECTRICAL 


64 Oil Circuit Breaker—Bulletin 71B- 
6421 describes Unitop oil circult 
breaker; ratings from 15 to 46 kv, 500,000 
to 1,500,000 kva interrupting capacity. Well 
illustrated, Allis-Chalmers Mfg Co. 

Generating, Substation Equipment— 

Bulletin 25B6150 titled ‘‘More Power 
to U.S.A.” 32 pages; sketches coverage of 
the company’s equipment from hydro and 
steam turbines to switchgear and circult 
breakers. Unusually well illustrated. Allis- 
Chalmers Mfg. Co. 


AUXILIARIES, ACCESSORIES 


6 Strainers and Separators—Bulletin 
46-50; describes complete line of com- 
pany’s strainers and separators. Dimen- 
sioned drawings and photographs; tables 
of sizes and complete description of 4p- 
plications, operation and design; 16 pages. 
American District Steam Co. : 
67 Atomizing Deaerators—Bulletin 4160; 
3 color drawing illustrates descrip- 

tion of principle of operation. Advantages 
of deaerators are described and illustrated; 
a deaerators also covered; 20 pages. 

ochrane Corp. 

Condensate Return System—Descrip- 

tion of operation and possible sav- 

ings accompanied by line diagram and = 
scription of how “Jet-Loop” works; typical 
installation pictured and described. Draw: 
ings and text show proven results from 


166 December, 1947—POWER PLANT ENGINEERING—Chicago, III 

















tography, 
rief de 
Engineer. 
in 746; 4 
Structiog 
orde: 

Type ¥ 
nts table 
ringfield 


Teasons 


lef cagy cc 
tests by 
cts You Bf 


nerat: 
sher dats 


19; com. 
‘ator de 
tion are 
sted and 
f dimen. 
on Iron 


-Bulletin 
data for 
asings: 
les and 
r gover. 
es. The 


tin SR- 
els and 








@ee@ FROM 
This 24- ‘ 

m pany’s 

am tur- 


Product 










rs, com- 
e Laval 


_ 20- 
-by-sti 

curbines 
y clean- 
on. The 
| At Sinclair Research Laboratories, East Chicago, Ind., skilled technicians specialize in keeping it clean 
cleaning 
e steps ee0 for you. 


y. Shell 
0. 0: With today’s accent on the detergency qualities of engine lubricants, Sinclair Research is constantly 


naterial, ‘ ° . . . . “ 
. & Ma- making tests to determine the cleansing properties of motor oils, diesel lubricants, and other products, 





Yo. 108; ‘ 5 ee 7 9? ot i 
coal using the special “come-apart” single cylinder 


red: diesel engine shown above. Staclain Power Plant Lubricants 
yo Such tests—duplicating actual operating condi- FOR MINIMUM FRICTION —MAXIMUM POWER 
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For Steam Cylinders: 
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experience of users. 2 page spread of draw- 
ings and table of dimensions; 16 pages. 
Cochrane Corp. 
69 Low Pressure Evaporators—Descrip- 
tion of L. P. evaporators; types of 
evaporator plants, listing of advantages of 
L. P. submerged tube evaporators. Line 
diagrams illustrate principles brought out 
in descriptions. Typical installations are 
considered and analyzed; 12 pages. Con- 
denser Service and Engineering Co., Inc. 
7 Power and Industrial Equipment— 
Bulletin Q-12; describes and illus- 
trates company’s equipment for power and 
industrial use—steam turbines, motors, 
generators, feedwater heaters, turbo-charg- 
ers, steam jet ejectors, centrifugal blowers. 
Exceptionally well illustrated; 20 pages. 
Elliott Co. 
71 Heat Exchanger—This new bulletin 
describes the company’s Twin G-Fin 
Section; Bulletin 1614; section character- 
ized as universal heat exchanger. Bulletin 
tabulates 21 features and corresponding 
advantages, describes design and construc- 
tion. Installation views shown, field re- 


ports included; 16 pages. The Griscom- 
Russell Co. 
72 Evaporators—Bulletin 364 describes, 
illustrates exporators for various ca- 
pacities and pressures; contains sections of 
special interest to plant engineers and 
executives; includes explanation of func- 
tions of evaporators, benefits obtained by 
their use; different types of evaporating 
systems and their association with plant 
_ 26 pages. The Griscom-Russell 
0. 
7 Soot Blowers—Bulletin F45; soot 
blowers in general are described. 
Description and operation of units, mate- 
rials and specifications and other pertinent 
information is presented; tables of steam 
consumption, boiler efficiency, fuel saving 
chart; boiler cross-sections with blower lo- 
cations indicated thereon and installation 
drawings and data are included; 10 pages. 
Marion Machine, Foundry & Supply Co. 
74 Water Heater Capacity Ratings—14 
tables are included in this ratings 
booklet showing capacity ratings per hour 
for temperature rises of from 20 deg (50 to 





For Better Combustion Practice Use 


INTERCHANGEABLE 
ATOMIZERS 
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Enco Wide Range Mechanica! Atomizer 








Enco Air or Steam Atomizer 
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Enco Interchangeable Atomizer Support 








Interchangeable Enco Fuel Oil Atomizers are improving combustion practice 
in more and more progressive boiler rooms. Designed for exceptionally 
wide capacity ranges with all grades of liquid fuels, they eliminate burner 
tip changes, through the entire load range. 

1. Wire Range Mechanical Atomizers—With a capacity range of 10 to 1 
—controlled manually at atomizer or automatically from remote sta- 
tion—constant high oil pressure at atomizer insures efficient atomiza- 
tion over entire load range without recirculating or returning oil. 

2. Steam or Air Atomizers—Capacity range of 10 to 1—controlled by 
manual or automatic pressure regulation. 

Both atomizers are designed to fit the Enco Interchangeable Atomizer Sup- 
port. Enco Straight Mechanical Atomizers are also available. 


Enco Fuel Oil Atomizers are built to give most economical, efficient 


service for any type pulverized coal, 
gas or oil-burning air register as 
well as for stoker-fired and indus- 
trial type furnaces. They can also 
be used independently for special 
applications. 


The Engineer Company maintains 
a research and planning staff to 
help you improve your combustion 
practice. Literature completely de- 
scribing any Enco product will be 
sent on request. BC-473 


poo 


mee cece am 


THE ENGINEER COMPANY 
ALSO PRODUCES: : 
Enco Air Registers 
Enco Fuel Oil Pumping and Heating Units 
Enco Automatic Oil-Electric Ignition Systems 
Enco A ic Comb Controls 
Enco Streamline Baffles 


THE ENGINEER COMPANY — 


75 West Street, New York 6, N. Y. 
Canadian Representative: 





F. J. Raskin, Inc, 
4220 Iberville St., Montreal 34, P. Q. 
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70 deg) up to and including ratings for , 
150 F temperature rise (50 to 200 F). Tabje 
No. 15 presents the rate of flow of steam 
through pipes with steam from an initia) 
gage pressure of one pound up to 150 
Marion Machine, Foundry and Supply Cp. 
75 HP Extraction Heater—Bulletin M.3) 
describes and illustrates the com. 
Ppany’s patented high pressures closure, 
Multilok. The features and advantages of 
the closure as compared to other types of 
construction are fully described in thi 
8 page bulletin. The Lummus Co. 
76 Coal Weighing Scales—Description. 
outstanding features, specifications 
line drawings, photos; 4 pages. Beaumont 
Birch Co. 
77 Rack and Pinion Gates for Coal ang 
Ashes—Ball-bearing, dust-tight fe. 
tures; photos, specifications, drawings, 
tables of dimensions; 4 pages. Beaumont 
irch Co. 
78 Steam Specialties—Collection of folq. 
ers; steam trap, air trap, redu 
valves, Classes E, B and H pump governors, 
automatic boiler feedwater controller; parts 
and units list prices; descriptions; itt 
trations; tables of capacities. The ©, g 
Squires Co. 
79 Deaeration—Data book; No. N-jj 
gives reasons for and principles of 
deaeration; cold water deaeration; tabular 
drawing and chart material presented; 
well illustrated; 20 pages. Elliott Co, 
80 How to Choose a Steam Trap—Trap 
selection, trap rating, trap capacity 
factors, individual trapping, dete 
lift; traps for unit heaters, pipe coils, fan 
system heating surfaces, steam jacketed 
kettles, autoclaves, laundry equipment, 
paper makers, etc.; installation, operation, 
maintenance, instructions; specifications 
and capacities, corrosive service; 42 pages. 
The V. D. Anderson Co. 


WATER TREATMENT 


81 Index for Calcium Carbonate—Re. 
print of paper by John W. Ryznar; 
tables and charts; 16 pages. National 
Aluminate Corp. 
8 Boiler Feedwater Q & A—Bulletin 
30; 102 questions and answers on 
various problems of boiler feedwater; 16 
pages. National Aluminate Corp. 
83 Water Treatment—Scale and corro- 
sion control in potable water supply; 
reprinted paper presented by Hanlon, Stef- 
fen, Rohlich and Kessler; 12 pages. Na- 
tional Aluminate Corp. 


84 Water Conditioning Service—The 6 
Fundamentals of Betz Water Condi- 
tioning Service” illustrates and describes 
how this company extends a supervisory 
service for boiler water conditioning. Book- 
let shows complete operation of these 6 
steps; 16 pages. W. H. & L. D. Betz. 
85 Water Softener—Bulletin 607; benefits 
and economies of soft water; typical 
applications; how it works; types; design 
and features; backwash and brine rinse 
regulators; how to modernize present soft- 
ener; aerators, degasitors, chemical feed 
systems, chemicals; 20 pages. Elgin Soft- 
ener Corp. 
86 Softener Handbook—Manuel, sem! 
and full-automatic zeolite water 
softeners are covered in Bulletin 315. Water 
softener plant is discussed in the first 
section and operating cycles and plant 
supervision is next considered. The third 
section is “Selecting Manual or Automatic 
Equipment”; this is accompanied by 4 
table of comparison data. Graver Tank & 
Mfg. Co., Inc. 
87 Lay e Beosttvaiee as book- 
et, & pages, y exp : 
ciple of upward sludge filtration one de- 
scribes its adaptability to industrial and 
municipal water supplies. Charts, flow 
diagrams and cut-away draw: show 
clearly how equipment softens and clarifies 
raw water, materislly reduces reaction time 
and provides, in many cases, a water that 
is suitable for process work without fur 
oe treatment. Graver Tank & Mfg. Co. 
ne. 
88 Hot Process Water Treatment—Form 
326 is a case study bulletin; covers 
results of an installation of the company’s 
hot process equipment at Kankakee Ord- 
nance Plant. System was designed to pro- 
vide 60,000 gph of properly conditioned 
water, free from hardness, scale forming 
minerals and corrosive gases. Graver Tank 
& Mfg. Co., Inc. 
89 Water Treatment—Control of Foul- 
ing Organisms in Fresh and Salt 
Water, by John G. Dobsun. Life of 
these organisms; method of control. Wal- 
lace & Tiernan Products, Inc. 
90 Industrial Water Treatment—Micto- 
biological Control of and Through 
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Roto offers you a quick, easy means of assuring tight, leak- 
proof joints between boiler headers and caps. The Roto 
Reseating Machine removes scale, rust or other adhering 
matter from headers with outside caps and provides a 
smooth, true fit. 


For boiler headers with inside caps Roto offers a simple 
hand-hole seat scraper which cleans either round or oval 
holes. These machines have been used widely for many years, 
and are sold on a money-back guarantee of satisfaction. 


ROTO RESEATING MACHINE 


This air-driven machine cleans headers and caps with an 
abrasive cloth disk fastened to a flat surface plate whose 
pilot ring accurately centers the disk on the gasket seat. 
Caps are cleaned by fastening the machine in a vise and 
holding the cap against the disk. Three pilot rings are 
furnished; one for the header and two for cleaning both 
sides of the caps. 


The inexpensive abrasive disk is easily replaceable when 
worn, assuring a true grinding surface at all times. The 
machine is light (10 Ibs) and convenient to handle. It 
develops 1 hp at 5,000 rpm, and is geared down 5 to | to 
provide ample torque. Send for details and prices. 


NOTE—This machine can also be used for cleaning 2” to 1%” 
condenser tubes by simply removing the surface plate and attaching 
Roto Extension Shafting with a fluted drill or wire brush. 





147 SUSSEX AVENUE 


ROTO Division of ELLIOTT COMPANY 


- - - NEWARK 1,N. J. 





Wlustrating ease of operation of 
Roto Hand Hole Seat Scraper 


Roto Hand-Hole Seat Scraper for 
Heine Boiler Headers 


ROTO HAND-HOLE SEAT SCRAPER 


This simple, hand-operated tool consists of a cutting head 
with retractable cutters, mounted on the end of a revolv- 
ing spindle having a bearing in a substantial yoke. An 
adjustable spring automatically maintains tension on the 
cutters, sufficient to remove all foreign matter but not 
enough to cut the metal. A few turns to the right and 
the job is done. A half turn to the left releases the 
machine. 


Roto Scrapers are available for standard round or oval 
holes. Minor adjustments make them suitable for special 
sizes or conditions. Write for details and prices. 








Make of Boiler = Opening 
Babcock &G Wilcox a Oval 
Babcock & Wilcox No. 40 Header 3,” Oval 
Babeock G Wilcox No. 41 Header = Oval 
Babcock & Wilcox Superheater a Round 
Edge Moor tA Oval 
Heine 34” Round 
Keeler 4” Round 




















December, 1947—POWER PLANT ENGINEERING—Chicago, II! 169 





Industrial Waters; spot summaries of im- 
provement of process efficiency and prod- 
uct quality of proper sterilization. Wallace 
and Tiernan Products, Inc. 
Q Condenser Water Treatment—Chlori- 
nation of Condenser Cooling Water, 
by R. B. Martin; important consideration 
in chemical treatment of cooling water 
circuits. Wallace & Tiernan Products, Inc. 
92 Water Treatment—Chlorine Destroys 
Ammonia, by A. E. Griffin. Gives data 
on use of chlorine for elimination of am- 
monia from boiler feed water. Wallace & 
Tiernan Products, Inc. 
93 Clarifying and Softening Water— 
Eight-page catalog ‘“‘Reactivator for 
Clarifying and Softening Water by Upward 
Sludge Filtration.” First part of the 
booklet tells how the reactivator works 
and how the sludge blanket is kept in 
control so as not to flow out with the 
clarified water. Line diagrams illustrate 
the principle of operation. Graver Tank 
& Mfg. Co., Inc. 
94 Feed Water Treatment—This four- 
page folder tells how the company’s 
engineering applied to boiler feed water 


problems can result in savings. It tells of 
the different procedures and presents dia- 
grams of equipment arrangement. Typical 
installations in dairy, cosmetic, aircraft, 
laundry, and other plants are pictured. 
Illinois Water Treatment Co. 
95 Chemical Feeding and Proportioning 
—Bulletins 1100 and 1713A; use of 
adjustable chemical feeder for water treat- 
ing, sewage, chemical processes, petroleum; 
flan and sectional diagrams; descriptions; 
photos; general specifications; 2-page table 
of capacity schedules; list of chemicals 
handled; accessories; drawings of boiler 
water conditioning systems; 5-page de- 
scription of method of automatic inter- 
mittent feed of conditioning chemicals 
direct to the boilers; 20 pages. Propor- 
tioneers, Inc. 
96 Automatic Proportioning—Bulletin 
1200, 28 pages. Handy reference book 
containing wealth of information on auto- 
matic flow responsive equipment and 
methods in continuous process operation. 
Photos of equipment and installation are 
supplemented by many flow diagrams and 
detail drawings. Complicated subject made 
exceptionally clear and understandable 








will permit you 
to make fast, 
accurate 

tests for 

pli... 


phosphates 


Available in several models . 










dustries. 
Taylor sets. 





A TAYLOR 
BOILER WATER COMPARATOR 





. . for pH only; for pH and High 
Phosphate; for pH and Low Phosphate. Set comes complete in 
handy carrying case. The one base contained in the set may also 
be used with a Taylor Nitrate Color Standard Slide for testing 
nitrate content. A simple 3-step operation yields the results in a 
few minutes. No individual standards to handle. 


Taylor Comparators utilize the colorimetric method with liquid color 

. standards because experience proves that com- 
parison of like elements gives more accurate 
comparisons. All Taylor liquid color standards 
carry an unlimited guarantee against fading. 
Economical . . . give long service. 


VALUABLE FREE BOOKLET! 
See your dealer today, or write direct for a free 
copy of this valuable booklet. Gives theory and 
application of process liquid control in 34 basic in- 
Also contains complete catalog of all 


W. A. TAYLOR “3: 


AND 





7301 YORK RD. * BALTIMORE-4, MD. 
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by careful arrangement and _ two-color 
diagrams. Proportioneers, Inc. 
97 Chemical Proportioning Equipment— 
Bulletin 1714 covers chemical propor. 
tioning equipment for sea-going service, 
Two units—for high or low pressure—are 
described fully. Tabular material assists in 
the description. Proportioneers, Inc. 
Water Conditioning Instruction 
Booklet—Bulletin 28X6385 was writ- 
ten especially for guidance of power plant 
operators. It touches upon importance 
of feedwater control, care of testing equip- 
ment, obtaining samples, test procedures, 
Handy reference tables given as aid to 
reporting results. Allis-Chalmers Mfg. Co, 
99 Complete Water Conditioning Service 
—This four-page bulletin describes 
this company’s complete water condition. 
ing service—analysis, design fabrication, 
installation and maintenance of water 
treating equipment. Typical installations 
are pictured and brief sketches of the men 
behind the service are given. Graver Tank 
& Mfg. Co., Inc. 


COATINGS, TREATMENT 


100 Protective Coatings—4 page folder 
844-246 describes Bitumastic Hi-Heat 
Gray, a specialized industrial protective 
coating which is said to resist corrosion 
and temperature up to 1200 F. The folder 
is in 2 colors and contains several photo- 
graphs of equipment on which Bitumastic 
has been applied. It also gives a list of 
uses for the material and a chart giving its 
characteristics. Wailes Dove-Hermiston 


Corp. 
101 Fuel Oil Treatment—A 4-page bul- 
letin, telling about the company’s 
treatment for fuel oil called ‘“‘No Sludge.” 
Advantages of using the treatment such 
as stepping up efficiency and reducing 
operating costs are explained. A list of 
dosages and applications is also given. 
A free test offer of the treatment is ex- 
plained on the first page of the bulletin. 
Dominion Chemical Co., Inc. 
102 Flue Cleaner—The company’s soot 
and fire scale removing compound 
is described in this six-page folder. Results 
obtained from the use of this compound 
are described in the first part of the 
folder and then a list of the things which 
the company guarantees the material will 
accomplish are listed. Tables of dosage 
are presented and another table shows 
losses due to soot and fire scale. Dominion 
Chemical Co., Inc. 
103 Boiler Rust Treatment—This four- 
page bulletin describes the company’s 
“Rustoff’’ chemical which is said to “build 
resistance to rust and scale corroded and 
congested pipes.” The bulletin tells how 
the treatment works and what results may 
be expected from its use. A brief descrip- 
tion of the company’s service department 
is included. Dominion Chemical Co., Inc. 
104 Fuel Oil Treatment—Several bulle- 
tins have recently been announced 
by this company describing completely the 
application and effect of its fuel oil treat- 
ment compound and Diesel engine sol- 
vents. Wilcolene Mfg. Co. 


HEATING, COOLING 


105 Cooling, Heating, Air Conditioning— 
Collection of bulletins; installation, 
design, construction data, capacity ranges, 
condensed physical data, numerous photos 
of installations, full page color diagrams of 
flow of air, compressed air, water, water 
spray, etc. Niagara Blower Co. 


INSULATION 


106 Industrial Insulations—Block, blanket 
insulations; pipe covering; new pres- 
sure coverings; insulating cement; felt; 
Koldboard; fill insulation; diatomaceous 
earth products; uses, specifications, applica: 
tions, preparation; charts; photos; list 
prices; 26 pages. Baldwin-Hill Co. 
107 Insulating Cement—Ease of applica- 
tion, efficiency; ease of maintenance 
application recommendations; heat_ loss 
calculations, 4 pages. Baldwin-Hill Co. 


STOKERS 


108 Air-Cooled Stoker—Catalog R-A; fea- 
tures of construction; how timing 
device works; installation drawings, ash 
discharge, air cooling features; features of 
front end driving mechanism; engineering 
data tables; 20 tables. American Engineer- 
ing Co. ’ 
109 Water-Cooled Stoker—Catalog W; 

drawings of installations; features, 
furnace views; 8 pages. American Engl- 
neering Co. : 
110 Spreader Stoker—Installation views; 

features of various parts; cross-sec- 
tional view of furnace with installation; 
listed features; 8 pages. American Engl- 
neering Co. 
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XUM 





ractical 


FOR HIGHER TEMPERATURES 





ORTON REFRACTORIES are practical for higher temperatures 
because they are special refractories, 

and that’s what special refractories are made for: 

heavy duty work at high temperatures. 





The five qualities of special refractories 

as manufactured by Norton Company are: 
high refractoriness at elevated temperatures, 
great physical strength— even at high heaf, 


‘ 
2. 
3. chemical stability giving resistance to slag, 
4, excellent heat transfer properties, 

5. 


resistance to abrasion and to slag penetration. 













If the refractories you are using now 

are not suited to long service at the temperatures 
at which your plant is operating, 

or if higher operating temperatures are desired, 
then investigate the benefits to be gained 

from using special refractories by writing to: 





Refractories Division, Norton Company 
Worcester 6, Massachusetts 


NORTON COMPANY, WORCESTER 6, MASS. 
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111 Pneumatic Spreader Stoker—Three- 
fold booklet on the inner pages of 
which there are 30 spirally-bound vertical 
pages which fold back to tell the story of 
the stoker, installation, features, construc- 
tion, principles, engineering, types and 
models, typical installations; well illus- 
trated; 33 pages. Iron Fireman Mfg. Co. 


112 Poweram Stoker—Bulletin 7121; es- 
sentials of successful stoker; fuel 
control, fuel conveying, fan capacity, con- 
trols, installation; illustrations; 18 pages. 
Iron Fireman Mfg. Co. 


113 Coal Reference Bulletin—Bulletin 8, 
Underfeed Stoker Firing, Bulletin 
covers factors involved in selection’ of 
multiple retort stokers, principles, design 
data and drawings of typical installations; 
6 pages. Pairmont Coal Bureau. 


114 Stoker Firing Operation—Single Re- 

tort Underfeed Stoker Firing is the 
subject of Bulletin Number 9 issued by 
this Bureau. It is a complete analysis 
of the advantages of the single retort 
stoker in the smaller plants. Types of this 


stoker are described and principles of 
operation are outlined. Fairmont Coal 


Bureau. 
OIL, GAS BURNERS 


115 Wide Range Oil Burning System— 
Bulletin 109; How the system oper- 
ates; control, drawings; 4 pages. Peabody 
Engineering Corp. 


116 Oil Burners—Bulletin 108; Two types 
of oil burners, A and H; air registers, 
oil atomizers, drawings; 4 pages. Peabody 
Engineering Corp. 


117 Gas Burners—Bulletin 203; descrip- 
tion of A and H gas burners; cross- 
sectional diagram; photos of atomizers; 4 
pages. Peabody Engineering Corp. 


OIL, LUBRICATION 


1 1 a Lubrication Recommendations—Spe- 

cial oils for Diesels and heavy-duty 
gasoline engines; facts about oil; tables 
of recommended oils for various models; 
18 pages. Standard Oil Company of Cali- 
fornia. 





Here's How 


ADVERTISING 


by selling more goods to more people 


MAKES YOUR JOB 





MORE SECURE 


O matter what your job today, it depends on “good busi- 


ness.” 


And someone has said that in the American 


business system, nothing can be accomplished until “some- 


thing is sold.” 


You know the truth of this. Falling sales mean pay cuts, 
layoffs, fear. Increased sales mean better pay, promotions, 
more security in every job for every man. 


Advertising is the low-cost, efficient way to sell goods. 
Advertising is the spark plug of business. So advertising, by 
selling goods, makes your job, your home, your income more 


secure! 





of living. 





Other Ways 
Advertising Helps You 


1. Brings you better goods for less money. 
2. Makes shopping more pleasant and easier. 
3. Has given us the world's highest standard 








Power Plant Engineering 
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119 Cutting Fluids—Facts about cut 
fluids; machine tool operations; 
fundamentals of cutting; how to apply; 
metallic cutting tools; tabular material; 
shop practices; 50 pages. Standard Qj) 
Company of California. 
120 Diese: Operation—Relation of fuels 
and lubricants to the operating eff}. 
ciency of the diesel engine; diesel funda. 
mentals; maintenance; lubrication ang 
fuels; supercharging; selection and classi. 
fication of fuels; fuel injection mainte. 
nance; improving cleanliness; tabular ma- 
terial, charts, formulas; 114 pages. The 
Texas Co. 
1 21 Engineers Report on Oil—Engine 
tests, laboratory tests, effects on en. 
gines, bearing corrosion, actual service 
data, filter clogging, service experience; wel] 
illustrated with photos and charts; 42 
pages. Standard Oil Company of Cali- 
fornia. 
122 Lubricants Service Hand book—2 
pages in this booklet on lubricants 
and their application. The development of 
the lubricant, its features and advantages 
and the manner in which it meets vari. 
ous operating conditions take up the fore 
part of the booklet. “Recommendations” 
section where the manufacturer tells just 
what grease or oil should be used accord. 
ing to speeds, temperatures, pressures and 
general service conditions is given. Fiske 
Brothers Refining Co. 
123 Oil Products for Industry—Cutting 
oil, processing oils, general lubri- 
cants, refrigeration oils, Diesel oils, sol- 
vents, greases and waxes are among the 
petroleum products for industry which are 
described in this four-page folder. The 
various grades of each oil are analyzed and 
the reasons why they are fitted to each 
particular job are given. Sun Oil Co. 
124 Lubricania—The hundreds of special- 
ized lubricants in use today are 
identified by certain commonly used tests 
and terms which describe their physical 
characteristics. In this dictionary of terms, 
tests and values, the company has high- 
lighted the most important of these. Tide 
Water Associated Oil Co. 


POWER TRANSMISSION 


1 25 Speed Reduction, Increase Gear—Bul- 
letin S-130; description; gear cases; 
gear and pinion; bearings; lubrication; 
drawings and photos; 8 pages. The Terry 
Steam Turbine Co. 
1 26 V-Belt Drive Guide—Bulletin B6051F; 
guide to company’s complete line of 
V-belt drives. Contents include types and 
sizes. V-belt prices, how to figure drives, 
belt selector charts and tables and similar 
engineering information. Well illustrated; 
12 pages. Allis-Chalmers Mfg. Co. 
127 Flexible Couplings—Bulletin 57; 2 
pages of wings and tables of rat- 
ings for company’s flexible couplings. In- 
stallations are shown and features of the 
various types are discussed; 20 pages. John 


Waldron Corp. 
VALVES 


1 28 Regulating Valve—Bulletin 1-A; valve 
data book, description, dimensions 
and lists of parts; typical installations, 
rated capacities; prices; 52 pages. Atlas 
Valve Co. 
1 29 Pressure Regulator—Bulletin 1-B; de- 
scription, installation, operation; list 
prices; sectional and installation views; 
parts lists; 8 pages. Atlas Valve Co. 
130 Pressure Reducing Valve—Bulletin 
1-C; sectional drawings, list prices, 
dimensions and weights; operation and 
adjustment; capacities for steam and alr; 
12 pages. Atlas Valve Co. 
131 General Service Valve—Bulletin 
E-150; valves for blow-off; fire pro- 
tection, soot blower lines, acids, process 
etc.; description; exploded views; features; 
dimensions, weights and list price tables; 
parts and parts lists; 14 pages. Everlasting 
Valve Co. 
132 Valve—Bulletin E-100; for boiler 
room service; photos, descriptions, 
parts; features; pressure rating indexes; 
size, shipping weight and price tables; 
ordering information; 30 pages. Everlast- 
ing Valve Co. 

1 33 Multiport Relief Valve—Bulletin 4150; 
complete description of valves 
operating characteristics, photographs of 
typicai installations. Engineering data in- 
cludes sizing information tables, nomen- 
clature, installation and operation, list of 
prices of accessories, dimensioned draw- 
ings and tables of dimensions; 28 pages. 

Cochrane Corp. — - 

Diaphragm Motor ves—2 pages. 
134 Covers Why and How of unit's de- 
sign. Materials specifications given as are 
two pages of engineering information and 
charts. Kieley & Mueller Inc. 
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OWELL makes a coma@Z line of 






valves designed for POWER PLANTS 


—_— (> ieee More than a century ago, the Wm. Powell Com- 
pany adopted a definite, long-range policy, namely, 
to concentrate on making valves—and valves only 
—for all branches of industry. As a result Powell 
has been able, through the years, to meet each new 
flow control requirement as it has arisen. Thus at 
any given time in more than a hundred years, the 
Powell Line has always been complete. 


As of today, the Powell Line of Valves for Power 
Plants includes Bronze and Iron Valves of all 
required types, designs and sizes and Cast Steel 
Valves of all types in pressure classes from 150 to 
2500 pounds. For quick, positive action by remote 
control, motor operators can be furnished. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


. 200-pound Bronze Gate Valve 
\ with renewable ‘‘Powellium” 


j 


j nickel-bronze disc. 







Large 125-pound Iron Body 
Bronze Mounted O. S. & Y. 
Gate Valve. 














Class 1500-pound Cast 
Class 900-pound Cast Stee! Steel O.S. & Y. Weld- 
Non-return Angle Valve ing End Gate Vaive. 

with welding ends. Toggle 
operated. 


Class 600-pound Cast Steel 
0.S. & Y. Globe Valve with 
welding ends. 





200-pound Bronze Globe Valve. 
Renewable stainless steel seat 
and = regrindable, renewable 
“Powellium” nickel-bronze disc. 


Class 900-pound Cast Stee! Gate 
Valve with welding ends, welded 
bonnet and special by-pass. Bevel 
gear operated. 






Class 300-pound S&F 
Cast Steel Weld- 
ing End Swing 
Class 300-pound Cast Alloy Steel Check Valve. > 
| Gate Valve with welding ends. 


: Electric motor operated. 









125-pound Iron Body 
Bronze Mounted O. S. 
& Y. Globe Valve. 


Class 1500-pound Cast Steel 
€Flangeless Bonnet Gate Valve 
with welding ends. 


Class 150-pound Cast Steel Weld- 
ing End O.S. & Y. Gate Valve. 
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Helps plant 
engineers handle 
POWER PLANT 
MAINTENANCE 
easier... faster 


4 Digest of 


/] 


Success fy Ways 
10 Speeg Up 

and Simplit 

Po ‘ 

Wer Plant Maintenance 


New Oakite Digest 
gives data on fast 
cleaning techniques! 


How are other plant engineers 
solving today’s problems of equip- 
ment maintenance? What short- 
cuts are proving effective? What 
modern procedures are conserving 
time and effort? 


You will find plant-tested answers 
to 71 different maintenance clean- 
ing jobs in the new Oakite digest. 
It contains concise, easy-to-follow 
instructions that will be bound to 
help speed up and simplify the 
maintenance of such equipment as: 


Lube Oil Coolers 
Condensate Meters 
Surface Condensers 
Feed Water Heaters 
Refrigerant Condensers 
Diesel Cooling Systems 


Heat Exchangers, Trans- 
formers 


Write now for your FREE copy of 
this really practical guide. And 
take full advantage of friendly 
Oakite “shirt-sleeve” service. 


OAKITE PRODUCTS, INC. 
18C Thames Street, NEW YORK 6, N. Y. 
Technical Representatives in Principal Cities of U.S. & Canady 





Specialized Industrial Cleaning 


MATERIALS © METHODS © SERVICE 














nha 19047 
Wer, 1A! 


MAINTENANCE 


135 71 Maintenance Jobs—This guide tells 
how better to perform commonly 
occuring power plant maintenance and 
cleaning operations. Illustrated manual 
gives specific material and method recom- 
mendations for handling cleaning, degreas- 
ing, descaling, derusting, paint stripping, 
etc. Booklet is completely indexed and 
reference is made by colored type strips on 
edge of the pages; 22 pages. Oakite Prod- 
ucts, Inc. 
136 Protecting Metal—High heat resistant 
coatings for protecting metal sur- 
faces in power and processing equipment 
are covered in 4 page bulletin. Brief de- 
scription of properties of coatings are 
given. The Dampney Co. of America. 
137 Condenser Tube Inserts—Description 
of Flowrites; illustrated, accompanied 
by report of tests on Flowrites made by 
M.I.T. Tables and charts of test results 
are presented; description of how to install 
inserts given; 8 pages. Condenser Service 
& Engineering Co., Inc. 


CONTROLS, METERS 


138 Damper Regulators—Bulletin 4-A; for 
low pressure heating, medium pres- 
sure power and high pressure power boil- 
ers; what they do; how to specify; typical 
installations (drawings); adustments; list 
prices; technical descriptions and parts 
lists; 20 pages. Atlas Valve Co. 
139 Thermostats and Relays—Bulletin T, 
a 12 page catalog presents significant 
information on this company’s mercurial 
thermostats and adustable thermoregu- 
lators. Also included is complete data on 
relays, designed as companion instruments 
to the above mentioned. Complete de- 
scriptions of the instruments are included 
and the bulletin is well illustrated. Preci- 
sion Thermometer & Instrument Co. 
140 Recording Flow Meter—Bulletin 349; 
what it does, features, chart of rated 
capacity; construction and operation; in- 
stallation drawings, tables of capacity; 
photos; 8 pages. Builders-Providence, Inc. 
141 Propeller-Type Meter—Bulletin 350A; 
for main-line metering; applications, 
description, installation, materials of con- 
struction; features; table of capacity, 
shipping weights; specifications, drawings; 
4 pages. Builders-Providence, Inc. 
142 Centralized Combustion Control— 
Bulletin 43-605; application to vari- 
ous types fuels and burning equipment; 
controller, measuring elements, pilot de- 
vice, power unit, etc.; 24 pages. The Hays 
Corp. 
1 Combustion Meters—Bulletin 44-550; 
reasons why it is accurate, depend- 
able, simple, rugged, easy to install, easy 
to maintain, speedy, easy to understand; 
well illustrated by’ explanatory diagrams; 
16 pages. The Hays Corp. 
144 Feedwater Textbook—‘Mechanical 
Feedwater Regulation for Boilers’’ by 
Prof. E. P. Culver; principles of feedwater 
regulation; mechanical equipment avail- 
able; differential pressure control; feed 
pump control; illustrations, diagrams, 
charts; 36 pages. Northern Equipment Co. 
145 Engineering Monographs — Series of 
eight on automatic combustion con- 
trol: 1. How Close Can Steam Pressure Be 
Controlled? 2. Why Operate Automatic 
Combustion Control from Changes in 
Steam Pressure? 3. Adapting to the Char- 
acteristics of Underfed Stokers. 4. Adapting 
to Spreader Type Stokers. 5. Adapting to 
Chain or Traveling Grate Stokers. 6. Adapt- 
ing to the Characteristics of Pulverizers. 
7. Adapting to the Characteristics of Oil 
Burners. 8. Adapting to the Characteristics 
of Gas Burners; total 37 pages. The Hays 


Corp. 

146 Draft Gages—Bulletin 46-667; gages 
for indicating, recording of drafts, 

pressures, differentials, temperatures; pres- 

sure-draft tables; description of equip- 


ment; differential units, Bourdon tube 
units, pointer gages, etc.; 20 pages. The 
Hays Corp. 


147 Draft—Bulletin 46-472; what draft 1s; 
where it is found; how it is meas- 
ured; what the draft gage tells, where to 
measure draft and pressure in steam plant; 
where to connect draft gages; how to in- 
stall; drawings; 20 pages. The Hays Corp. 
148 Flue Gas Analyzer—Bulletin 45-668; 
principle of operation; construction 
features; technique; models and prices; 
Burrettes—classifications and uses (table); 
what flue gas analysis tells us; 16 pages. 
The Hays Corp. 
149 Indicating, Control Systems — What 
they are, what they can do; Bulletin 
14B6641. Description of how transmitter, 
receiver and indicator of systems are con- 
structed, how they work, their advantages 
and specifications. Illustrated with photo- 
graphs, diagrams, charts; 12 pages. Allis- 
Chalmers Mfg. Co. 














Consult Us For: 
CHIMNEYS... 
FURNACE WORK... 
BOILER SETTINGS 











AMERICAN CHIMNEY 


143 Fourth Ave., New York 3, N. Y. 
BRANCHES: 

BOSTON e@ PHILADELPHIA e CLEVELAND 

DETROIT e@ PITTSBURGH e CHARLOTTE 









IMO pumps provide 
the steady, pulsation- 
free delivery conducive 
to a steady flame and 
efficient combustion 


The IMO is a posi- 
tive displacement rotary 
pump of unique design 
having no pistons, 
valves, sliding vanes, or 
intermeshing gears to 
cause intermittent 
delivery. 


For further information’ 
send for bulletin. 1-133G 


IMO PUMP DIVISION 
of the 


STEAM TURBINE (0. 


TRENTON 2, NEW JERSEY 
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NEW COAL HANDLING SYSTEM 


CUTS COSTS at fonna Mechric Co. 











traveling cn rails over coal bunkers. 
end of overhead conveyor in background. 











View inside conveyor gallery above road- 
way, looking up incline toward power 


et 
tisee 





@ Another example of “tailor made” efficiency and economy 
in power plant coal handling—through the integration of 
Link-Belt standard equipment—is afforded by the Penna. 
Electric Company (formerly Erie Lighting Co.) plant at Erie. 


An extension of an original Link-Belt system that performed 
efficiently for 25 years, the Erie handling layout is designed 
for flexibility. A steel encased bucket elevator delivers coal 
from cars to an overhead belt conveyor extending into the 
power plant or to the ground for reserve storage pile. The over- 
head belt conveyor discharges to a motor propelled shuttle 
belt conveyor, traveling on T-rails to discharge into new 
bunkers through a grating and also into bunkers of the old 
power house. The system has a capacity of 150 tons of slack 
bituminous, or ROM per hour. Gilbert Associates, Inc., Read- 
ing, Pa., were consulting engineers. 


Have you a coal or ashes handling problem? Let us consult 
with you on it. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, 
Los Anzeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 
10.892 


‘qot OF 


Y 
my oO 
z =)pa 
4 ig 


Lim K-Bts 





COAL AND ASHES HANDLING EQUIPMENT 


plant. Illustrates 24-in. wide, 250-ft. long, 
Link-Belt belt conveyor, equipped with 
toller-bearing type 70 troughing idlers for 
Supporting endless conveyor belt. 
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Over 15,000 in Service 
Not ONE Known Failure! 


MANY 
SMALL 
DISCS 
INSTEAD 
OF ONE 
LARGE DISC 




























Write for a 
copy of 
PUBLICATION 






COCHRANE } 
BACK PRESSURE RELIEF VALVE 


COCHRANE CORPORATION, 3123 N. 17th St., PHILA. 32, PA. 

















DO YOUR STEAM TRAPS 
‘COOK’ DRY AND LEAK? 


Nicholson Weight-Operated Traps 
Effect Substantial Steam Savings 


‘=m MODEL WO 


7 FEATURES liked 
by Maintenance Men 


(1) Leak-proofed by 
fluid seal over 
valve. 

(2) Not dependent on 
buoyancy of float. 

(3) Unaffected by re- 
evaporation. 





MODEL C MODEL JR 


(4) Non-wire drawing. 


° ° ‘ (5) Rugged, to take 
If you are losing live steam in superheated unavoidable abuse. 


service, because traps leak, Nicholson weight- ‘6 Not eosity affected 
operated traps offer a now widely adopted _,, - encore 
remedy. Though “cooked” dry, the valve of where it counts. 
these traps holds tight due to its weight opera- Catalog 444 
tion. Steam savings in remarkable quantities or see Sweet's 
are reported from some in- 

stallations. Types for every W.H. NICHOLSON & CO. 
application and pressures 160 OREGON ST., WILKES-BARRE, PA. 

q to 1500 Ibs. Valves y% Traps % Steam Specialties 
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150 Water Gages— Condensed catalog, 
Bulletin E, of company’s complete 
line of water gages. Each model illustrated 
and accompanying table gives sizing infor. 
mation; 8 pages. Ernst Water Column ¢ 
Guage Co. 
151 Stainless Steel Bellows — Bulletin 
SSB-46; contains diagrammatic crogg. 
section views and up-to-date information 
concerning the use of these bellows a; 
equalizers, compensators, expansion joints, 
flexible connectors for flow control, vapor 
and steam traps, thermostatic instruments, 
etc. Completely illustrated; 12 pages. Chi. 
cago Metal Hose Corp. 
152 Pitot Equipment—tThree section Bul- 
letin 50; gives complete details of the 
use of Pitot tubes and rods, instructions 
in the use of the company’s portable Pitot 
recorder, together with theory, formulae, 
notations and curves. Completely indexed; 
20 pages. Simplex Valve & Meter Co. 
153 Manometers—Bulletin 200; describes 
completely this line of fixed and port- 
able manometers for use in water surveys 
and similar flow rate measurement, valu- 
able engineering data also included. Ilus- 
trations include line drawings and photo- 
graphs; 8 pages. Simplex Valve & Meter 
0. 


Cc 
154 Instruments, Controls for Process— 
Bulletin 17; process controllers, con- 
trol components, measuring components 
and instrument combinations briefly de- 
scribed and illustrated. Application data 
such as sizes, pressure standards and 
ranges are listed; 8 pages. Bailey Meter Co, 
155 Temperature Regulators — Bulletin 
7-A; six types; descriptions; list 
prices, tabular material, photos; list of 
parts; typical installation drawings; tables 
for finding sizes of control valves required 
to heat given quantity of water; 16 pages. 
Atlas Valve Co. 
156 Draft, Excess Air and CO:—Bulletin 
39-341; discussion of the relation of 
these elements to the installation and serv- 
icing of bituminous and anthracite stokers 
by Arnold Soller; 12 pages. The Hays Corp. 
157 Liquid Level Controllers — Bulletin 
A-100 is a four-page catalog describ- 
ing this company’s Types G and D liquid 
level regulators. Excellent cross-sectional 
views of the units are presented and their 
operational and constructional features are 
described. Dimensions, capacities and ship- 
ping weights are presented. Stets Company. 
158 Boiler Feed Control—Bulletin 463, 16 
pages, describes boiler feed control 
systems at Westover, Greenidge and Jen- 
nison Stations of N. Y. State Electric and 
Gas Corp. Completely illustrated with 
photos and line drawings. Tables of sig- 
nificant data included. Northern Equip- 
ment Co. 
159 Water Level Control — “Controlling 
Water Level on Combustion Engi- 
neering Type VU Boller,” is title of Bul- 
letin 455. These four pages presen 
and chart reproductions and tell de- 
tails of the company’s control oe 
on this particular type of boiler. Northern 
Equipment Co. 
160 Water Level Contral—Bulletin 459, 8 
pages, description of water level con- 
trol installation at Wyman-Gordon Co. 
Good illustrations show details of installa- 
tion. Table of significant data given. 
Northern Equipment Co. 
161 Boiier Water Level Control—Bulletin 
467 and 465, 8 pages each, describe 
respectively, control installations at Bus- 
zard Point Plant and West Read Sta- 
tion. Both give exceptionaily detailed re- 
ports of the installation complete with 
tables, photos and drawings. Northern 
Equipment Co. 


PACKING GASKETS 
162 Packing — Bulletin 237; photos and 
descriptions of use; installation draw- 
ings; standard size table; 4 pages. Warren 
Steam Pump Co., Inc. 


FITTINGS 
163 Standards for Flanged Fittings, 
Valves, Flanges—Pressure temperature 
ratings, tables and charts, rating proced- 
ure, flange materials, safety factors, load- 
ing, stress formulas; 20 pages. Tube Turns, 
Cc. 


164 Welding Fittings—Allowable working 

pressures; power, oil, district heat- 

ing, refrigeration, gas and air piping: 14 

tables and directions for use; pages. 

Tube Turns, Inc. 

165 Welding Fittings—Volumetric capaci- 
ties, 2 pages of formulas for compu- 

tation of capacities; 6 pages of tables; 12 

pages in book. Tube Turns, Inc. 

166 Unions—Complete line of malleable 
iron unions and convenience unions, 
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Their eyes popped ” along with the toast / 


Their new toaster shoots up slices of gloriously 
browned toast . . . at a wonderful low cost . . . less 
than ten cents a month to operate every day of the 
week! Something to make eyes pop when they look 
at the low electric bill. 


An electric toaster is just one of the many home 
appliances that eases everyday life for Americans . 
through plenty of electric power, reasonably priced. 
Happenstance? Not on your life! It’s the result of 
careful, long range planning by a farsighted indus- 
try that is constantly seeking wider distribution and 
greater production efficiency. 


American Blower has worked closely with power 
producers to aid in the increase of plant efficiency. 
Three groups of American Blower products which can 
assist power plants in reaching their goal are mechani- 
cal draft fans, fly ash precipitators and Gyrol Fluid 
Drives for draft fans and boiler feed pumps. 


If present or future plans call for a new plant or 
modernization why not look into this complete line 
of products now? You'll want the finest equipment 
available . . . you'll want American Blower. Call the 
nearest Branch Office today. They are conveniently 
located in 57 principal cities in the U.S. and Canada. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
In Canada: CANADIAN SIROCCO CO., LTD., WINDSOR, ONT. 


‘ AMERICAN BLOWER | 


Division of American Rapiator & Standard Sanitary conroration 
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4 books on products to improve overall power. plant efficiency 


AMERICAN BLOWER 


ares 7 


AMERICAN BLOWER 
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Gyrol Fluid Drive for Mechanical 
Draft Fans — Bulletin No. 7019 


Gyrol Fluid Drive for Boiler Feed 
Pumps— Bulletin No. 8019 


—— 


AMERICAN BLOWER 


4 PRECIPY 
Sémigs Jer aaron 


FLY as 





Fly Ash Precipitators (Series 361) 
Bulletin No. 1628 


American HS Forced Draft Fans 
Bulletin No. A-703 
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HIGH EFFICIENCY 
TUBE EXPANDERS 


| Luality-butlt te lower coste! 


it means a lot to the user to know that 
each DUDGEON expander can be un- 
qualifiedly depended upon to give con- 
sistently good results . . . quickly, with 
\ less effort. It means a lot to the buyer 
too, toward lower unit costs and better 
workmanship. This confidence —im- 
plicit in DUDGEON products for almost 
a century—results from the same mod- 
ern manufacturing techniques and rigid 
| quality contro! that have consistently 
raised the quality and lowered the 


costs of these fine tools. 
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ricnarp Dudgeon INC. 


SINCE 1853 
24 COLUMBIA STREET, NEW YORK 2,N.Y. 


MFRS. OF TUBE EXPANDERS 
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Complete literature on Dudg- 
eon products 
hydraulic pumps and jacks — 
available. Write today. Address 
inquiries to Department 


— expanders, 











In Two Models for 
wsp 400-600 Ib. 
and 600-900 Ib. 





Regarded as tops by many engineers 
because its combination of features con- 
sisting of an open type, water filled 
counter-balanced float and friction free 
valve movement assure a unit which re- 
sponds to very slight water level changes. 


STETS COMPANY, 1440 BROADWAY 


NEW YORK 18, N. Y. 


FEED REGULATOR 





Simplify 


We edad adil 


shutdowns because 








YOUR PIPING 
MAINTENANCE 


with JEFFERSON 
UNIONS 


with the 
RECESSED 
BRASS 
SEAT 


The brass-seating feature of all Jef- 
ferson Specialty Unions means important 
savings in piping maintenance because 
there are fewer joints involved at points 
where unions are used; also guards against 
it gives leak-proof 
tightness without undue pressure. 

The 90 deg. Union Elbow shown in repre- 
sentative of the complete line of Jefferson 
Specialty Unions to meet all piping appli- 
cations. Write for descriptive catalog or 
get in touch with your nearest distributor. 


JEFFERSON UNION CO. 
601 West 26th St., New York 1, N. Y. 


Factories at Lexington 73, Mass., 
and Lockport, N 








| illustrations, descriptions, size and list 
| prices; descriptions of materials and work. 
| manship; 24 pages. Jefferson Union Co, 


PUMPS 


167 Horizontal Duplex Piston Pumps— 
| Bulletin 230-1; specifications, steam 
|end, liquid end; capacity tables for pres. 
| sure service, light pressure service; dimen. 
|sions, drawings, tables; 4 pages. Warren 
| Steam Pump Co., Inc. 

| 1 68 Steam Heat Vacuum Pumps—Bulletin 
| 226-1; specifications, drawings, gen. 
eral information, tables of sizes and cg. 
| pacities; 4 pages. Warren Steam Pump Co,, 


Inc. 
(169 Centrifugal Pumps—Bulletin 302-30, 
Revised; instructions for installation 
and operation; drawings, tabular material; 
12 pages. Warren Steam Pump Co., Inc, 
170 Hydraulic Pressure Pumps—Bulletin 
238; specifications, sectional photos, 
important features; full page table of ca- 
pacity, sizes, pipe sizes, pressure; 4 pages, 
Warren Steam Pump Co., Inc. 
17 Screw Pumps — Recommended uses; 
advantages; tables of capacities and 
sizes; charts of test results; dimensioned 
drawings; suctions and discharge, packing 
box sizes, shipping weights tables; speci- 
fications; installation and maintenance; 
theoretical horsepowers:; viscosity classifi- 
cations; 18 pages. Sier-Bath Gear & Pump 


Co., Inc. 
1 72 Centrifugal Pumps—Booklet describes 
basic action of centrifugal pumps, 
tells of the science of centrifugal action 
and the physics of pumping. Performance 
curves are presented. Descriptions of the 
company’s self-priming centrifugal pumps 
are given and how they operate is ex- 
plained. Typical use of the units are 
pointed out and installation and operation 
explained; 20 pages. Marlow Pumps. 
173 Centrifugal Pumps—Bulletin 240, 6- 
page folder describing single stage, 
double _ suction, Type DBL centrifugal 
pump. Features of the pump resulting from 
its construction and engineering; a sec- 
tional view which is used to point out 
other advantages of the unit. Tables of 
metal specifications and capacity ratings 
in gallons are also given. Warren Steam 
Pump Co., Inc. 
174 Multi-Stage Pumps—Bulletin 241 de- 
scribes 4 and 6 stage Type TM pumps, 
Cross-sectional illustrations and tables of 
specifications are given. Dimensioned draw- 
ings and tables of dimensions accompany 
copy describing unit’s construction and ad- 
vantages. Warren Steam Pump Co., Inc. 
17. Close-Coupled Pumps—Close-coupled 
pumps, called Compac-units, are de- 
scribed in Bulletin 242. This eight-page 
bulletin presents clear and understandable 
cross-sectional photos of the units and 
uses these to point out construction and 
operation features. A full-page "Composite 
Rating Table” presents rating information 
at various heads for 9 different models of 
pumps. Warren Steam Pump Co., Inc. 
176 Compressors, Vacuum Pumps—Bulle- 
tin C-5: 16 pages. Describes complete 
details of construction including illustra- 
tive material such as photographs of parts 
of the units and drawings of detailed 
structural parts. Tables present size and 


capacity information. Chart of typical 
characteristics is given. Fuller Co. 
_ MISCELLANEOUS 


177 Floor Resurfacing — This recently- 
published folder describes the meth- 
ods of use of the company’s heavy-duty 
resurfacer for use on floors, traffic aisles 
and loading platforms. It contains a con- 
cise, clear description of the properties, 
methods of application and advantages of 
the resurfacer and is of interest to every- 
one who has problems in the maintenance 
and repair of concrete floors. Stonhard 
Company. 
178 Electric Tools—Bulletin 464; covers 
complete line of portable electric 
tools for construction and briefly describes 
such tools as electric hammers, drills, 
chisels, vibrating tools, accessories, screw 
drivers, etc. Prices are given. Syntron Co. 
179 Refractory Concrete—‘Lumnite for 
Refractory Concrete”; basic informa- 
tion on materials and methods used in 
making refractory concrete. Illustrations 
show application of concrete in construc- 
tion of furnaces, coke ovens, etc. Lumnite 
Division, Universal Atlas Cement Co. 
180 Gas Purger for Refrigeration System 
—Bulletin 160; tells how to cut power 
costs and raise condenser capacity by 
proper purging of non-condensible gases. 
Tables of ammonia properties, advantages 
and complete illustrated material. 8 pages. 
Armstrong Machine Works. 1s 
181 Grinding Wheels — Grinding whee 
of various abrasives are illustrated 
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ASK your R-P &C 
distributor for a copy 
of Folder DH-1166 


iN vm 


BRONZE 


S are 
ration 


40, 6- 
stage, 
‘ifugal 
; from 
4 SeC- 


IF YOU USE VALVES— 
THIS FOLDER WILL HELP YOU 


Reading-Pratt & Cady offers a wide range of high quality 
Bronze Gate Valves—every one designed, built and rigidly 
tested to ensure top performance. This folder—a condensed 


t out 
les of 
atings 
Steam 


catalog—deserves a place in your files. 


READING, PA.—Body and bonnet of every R-P & C Bronze Gate 
are sound castings of fine-grained valve Bronze with uniform 
wall thickness. Wedges are reversible and renewable—an economy 
feature. In larger sizes of the heavier weight, seat rings are re- 
newable in the line. Heavy stems of high-tensile rolled brass have 
clean-cut machined threads to ensure continued smooth opera- 
tion. Every Bronze Gate that leaves the R-P & C factory is given 
an extra final air test—to make sure of mechanical perfection. 

Ask your Reading-Pratt & Cady distributor about bronze, 
iron and steel gate, globe, angle and check valves—iron cocks 
and Lubrotite gate valves—Bar Stock valves of bronze, carbon 
steel and alloy steels—cast steel fittings. 





for 
rma- 
4 in (pn 
‘ions / ‘ 
ruc- Reading, Pa.+ Atlanta + Baltimore + Boston + Chicago » Denver « Detroit * Houston + Los Angeles * New York * Philadelphia « Pittsburgh + Portland, Ore. * San Francisco * Bridgeport, Conn. 


tem ies ~- READING-PRATT & CADY DIVISION 
M4 wera ; iste AMERICAN CHAIN & CABLE | 
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JOIN THE 


TREND - 


Experience with both 
Proves Open Bucket Best 





This Vlew 
“Cub-Jr" Steam Tra 
Provides 


are superior for general service. 


DENSATE to protect other operating equipment. 


pressures to 125 psig. 


You will find complete information in 
Circular No. 259. Send for a copy today. 


WRIGHT 








SINCE’Q4 





SOLVE 


BOILER SCALE PROBLEMS 
With 


SAND-BANUM 


And Reduce 


Maintenance Costs 


It automatically and safely re- 
moves and prevents scale and 
corrosion while your equipment 
operates. 


Comes in cans containing 16 fluid 
ozs., all active ingredients, ready 
to use without mixing or special 
equipment. No bulky containers 
to store, handle or return. 


Apply ounces only once a week. 
A copy of “Solving the boiler 
scale problem with Sand-Banum” 
is yours for the asking. 














“The Entirely Different 
Ramee Coiler and Engine Treatment" 


AMERICAN 


SAND-BANUM 
COMPANY, Inc. 


9 ROCKEFELLER PLAZA, 
NEW YORK CITY 20 





Drier, Cleaner Steam 


Experienced steam trap users have proved that, for 
smoother operation, open bucket type steam traps 


And this new ‘“Cub-Jr,” like all AIRXPEL Wright- 
Austin Traps, discharges both AIR AND CON- 


will handle up to 2000 pounds of condensate per 
hour on continuous discharge and is suitable for 


-AUSTIN COMPANY 


336 West Woodbridge St. 


Ss 
WRIGHT-AUSTIN 


SERVING INDUSTRY FOR MORE THAN 50 YEARS 


It 





“Cub-Jr" 


Over-all dimensions 
are 3%'' x 5¥2"'. 


Detroit 26, Mich. 


GOLDEN -ANDERSON 
design and build 


over 1500 


types and sizes in 


automatte 





VALVES 


for safe protection 


on any high pressure 


installation 


In addition to more than 1500 
standard types and sizes of manual 
or automatic steam and water 
service valves—GOLDEN-AN- 
DERSON engineers design and 
build special valves to meet most 
any difficult high or low 
pressure service. 





Write today for descriptive, 
technical catalog. 


GOLDEN-ANDERSON 


agi ait Rata 














and list prices presented; tables of sizes jp 
inches are accompanied by photographs 
and line drawings of these various wheels, 
Grinding wheel dressers with list prices an 
shown; 32 pages. Norton Co. 
182 Weldments—Bulletin SP106 tells about 
the services of this company’s 
and the weldments turned out therein, 
The products of this weldry are shown anq 
the text points out how flexible the methog 
is. Graver Tank & Mfg. Co., Inc. 
183 Drop Forged Flanges—Manufacturing 
processes; physical characteris 
full-page tables of illustrations, dimen. 
sions, weights and prices. Space provided 
for future insertions. Phoenix Mfg. Co. 


TOPAZ IN REFRACTORY 
CONCRETE 


RECENT investigations regarding 
the use of topaz as an admixture ip 
refractory concrete were reported by 
Frank E. Lobaugh, Technical Service 
Director, Lumnite Div., Universa). 
Atlas Cement in a paper delivered 
before the American Ceramic So- 
ciety. 

The conclusions to be drawn from 
the facts presented in the paper were: 

(1) Finely ground topaz improves 
the properties of refractory concrete 
when heated to 1600 F or above. It is 
especially effective in the 1600-2000F 
temperature range. The optimum 
amount of topaz has been found to be 
100 per cent by weight of cement. 

(2) Silica flour or potter’s flint may 
be substituted for half the topaz ad- 
mixture up to 2200 F, thus reducing 
the total cost for additives. 

(3) The use of these additives ex- 
tends the field of usefulness of re- 
fractory cement. Higher strengths 
provide greater load-bearing capacity 
and structural stability for walls, 
slabs and arches. The admixtures 
yield a denser, less friable concrete 
for hearths and floors of many types 
of kilns and furnaces where tempera- 
tures are between 1600 F and 2200 F. 


SLIME AND ALGAE IN AIR 
CONDITIONING SYSTEMS 


WHILE THE problems of scale and 
corrosion are of major importance 
in the water systems of air con- 
ditioning units, particularly during 
the summer months, the problem 
of slime formation may be the pri- 
mary cause of frequent interruptions 
in operation. The growth of slime 
and algae may reach such propor- 
tions as to necessitate frequent shut- 
down. Clogging of circulating pump 
screens and nozzles may require 
cleaning as frequently as every 24 
hours where severe sliming is en- 
countered. 

Slime formation is less frequently 
the major problem in heavily con- 
centrated industrial areas where at- 
mospheric pollution is high. In such 
areas, the adsorption of acidic gases 
from the atmosphere presents 4 
severe problem of acid corrosion of 
metal surfaces, but slime formation 
is rarely as critical a problem as in 
less industrialized or more rural 
areas. 

Baccilus subtilis (hay bacteria) is 
one of the slime forming bacteria 
most frequently encountered and, of 
course, contamination by this means 
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.. « but totally different at the crank shaft 


Boiler feed and other high pres- 
sure services reach a new high in 
efficiency and a new low in cost 
when Worthington Triplex Power 
Pumps put the pressure on. 


WHICH DO YOU NEED? 

Whether you require the con- 
stant stroke of the VTE or the 
variable capacity of the Variflo, 
you get such efficiency-increasing, 
cost-lowering features as: totally 
enclosed power end; pressure lu- 
brication on all bearings except 
the flood-lubricated main bearings; 
simple construction without re- 
duction gears; patented flange and 
screw-type gland; full accessi- 
bility to plungers, valves and run- 





ning parts. A complete range of 
sizes COvers Capacities up to 165 
gpm in single units. 


HOW VARIFLO DIFFERS 
Worthington Variflo Triplex 
Power Pumps give you automatic, 
stepless capacity control from 0% 
to 100% at constant speed. The 
simple, rugged stroke-changing 
mechanism, carried in the crank 







~ 


if 


At = 


Rotary 2 





shaft, is the only difference be- 
tween Variflo and VTE. 
Bulletins, describing how 
Worthington Triplex Power Pumps 
achieve dependable operation at 
minimum costs, prove that there's 


for them to Worthington Pump 


and Machinery Corporation, 
Reciprocating Pump Division, 
Harrison, N J. 





WORTHINGTON 


——_ tS 4 V-<a1 
SSS hh RR <= 
NM AS 









P7-2 


December, 1947—POWER PLANT ENGINEERING—Chicago, III. 


iit 
§ 














THE WILLIAMS-HAGER 


flanged SENT CHECK VALVE 


with these EXCLUSIVE 
FEATURES 


Rugged Design 
Removable Disc and Seat 
Renewable Disc and Seat 
Non-Wear Conical Spring 
Use in Any Position 
Real Pump Protection 
Silent in Operation 
Insurance Against Damaging 
Water Hammer 
e Built of Material to Meet Re- 
quirements of Any Service 
e@ Built for all Pressures 




















Rugged, simple and compact, it is 
easily-installed between flanges 
and can be readily removed for 
inspection. The Valve Seat and 
Disc are renewable and the valve 
can be reseated without special 
tools. The WILLIAMS-HAGER 
SILENT CHECK VALVE is built 
of carefully selected materials to 
very close tolerances. It is s 

jected to four inspections and very 
exacting tests before shipment. 











MERCHANDISE MART, CHICAGO, ILLINOIS. Largest Com- 
mercial Building in the World. Service: Fire Pump, Air 
Conditioning, Chilled Water. 


Write for new bulletin. 


THE WILLIAMS GAUGE CO. 


Pump Valves... Water Gauges... Gauge Cocks .. . Steam Traps 
Pump Governors ... Feed Water Regulators ... Water Columns 


3000 PENNSYLVANIA AVENUE *: PITTSBURGH (12), PA. 








(The STERLING STEAM ECONOMY 
lifter is AUTOMATIC... 


STOPS HIDDEN STEAM LOSSES IN ANY STEAM 
PRODUCING PLANT! 


pumps condensate at low operating 
cost from 
PROCESS MACHINES 


EVAPORATORS 
DRYERS, ETC. 


Sterling Engineering & Mfg. Corp. 
i. \leeaieraite 
ant 


PIPE COILS 
WATER HEATERS 
JACKETED KETTLES 
FOR PROOF OF GREATER 
a STEAM ECONOMY WRITE US 








AT ONCE! 




















"Boiler Repairs Reduced 75%" 


ver of NATIONAL Sean 


PROTECTOR 











You, too, will find the National 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in botiers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory covering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 


NATIONAL BOILER PROTECTOR CO., 928-29 REIBOLD BLDG, DAYTON, OHIO 











is more common in less industrialized 
localities. 

Slime formation in air conditioning 
units is usually caused by air borne 
bacteria rather than those introduced 
with the make-up water, according to 
The Betz Indicator. Consequently, 
these troublesome organisms are bhe- 
ing constantly replenished by the out- 
side air introduced into the system, 
Even if all bacteria present in the 
circulating water are destroyed by 
chemical treatment, a fresh supply of 
offending organisms is immediately 
introduced with the incoming air. Un- 
less the killing treatment concentra- 
tion can be continuously maintained 
to dispose of the fresh organisms con- 
tinuously introduced, slime formation 
will immediately recur. 

Maintenance of a toxic treatment 
concentration continuously in the cir- 
culating water is not only difficult for 
many reasons, but may also be un- 
desirable under certain circumstances. 
Dependent upon the point of view it 
may be considered that certain bac- 
teria gradually develop an immunity 
to the treatment and thrive in spite 
of treatment concentrations which 
were originally effective. It may also 
be considered that when treatment 
was originally introduced, all but the 
most hardy species of bacteria were 
destroyed, leaving only a few of the 
more resistant strains. These remain- 
ing bacteria gradually multiply and 
develop slime in spite of treatment 
concentrations which were originally 
effective. Regardless of which theory 
is used, the actual practical results 
are the same—namely, treatment con- 
centrations which at first were highly 
effective eventually lose their power 
to control slime formation. 


Sodium pentachlorphenate, another 
ordinarily effective algicide, is like- 
wise limited in its application to air 
conditioning systems. Toxic concen- 
trations in the circulating water tend 
to produce an irritating odor to the 
conditioned air. Concentrations suffi- 
ciently low as to provide no objection- 
able odor may not be sufficiently po- 
tent to control the biological growths 
encountered in that system. 

Heavy metal salts such as the salts 
of mercury, silver and copper are, in 
general, applicable for control of 
slime growth, but mercury salts in 
particular must be carefully con- 
trolled because of their marked tox- 
icity in humans. Various oxidizing 
agents such as the permanganates 
may exert a marked bactericidal ef- 
fect, but may produce undesirable re- 
duction products such as manganese 
dioxide. 

The control of slime formation in 
air conditioning units is one that re- 
quires careful study of each individ- 
ual case rather than the application 
of any one single toxic chemical. The 
problem is individualized not only to 
the toxic chemicals required, but their 
concentration, frequency of applica- 
tion and frequency of alternating one 
algicide with another. 
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R/M makes a complete line of rubber sheet packings, designed to meet 
operating conditions in chemical and oil processing plants where high 
temperatures prevail, as well as general purpose rubber sheet packings 
for cold-water service at low pressures. 


R/M Red Rubber Sheet Packing, Style No. 625, is one of the most popular 
sheets. It is made of long-lasting, tough red compound that conforms to 
rough surfaces. Recommended for air, cold or hot water, and steam up 
to 150 pounds. 


Resilient Flexlastic Sheets for cold water, low pressures, general service 
and for pipeline gaskets are supplied in three different styles . . . “C. 1.” 
Sheet, Style No. 635, with one ply of cloth for each 1/16” of thickness . . . 
“C.0.S.” Sheet, Style No. 638, same as Style No. 635 but reinforced with 
an additional ply of fabric on one side . . . and “C.B.S.” Sheet, Style 
No. 641, same as Style No. 635 but reinforced on both surfaces. 
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R/M Diaphragm Sheet, Style No.. 645, for damper regulators, is a high- 
tensile, square-woven duck covered with Flexlastic, compounded to resist 


ths air, water, steam and oil. 


m These specialized sheet packings are typical of the many packings of all 
vy types which your authorized R/M distributor can supply to meet the pack- 
*% ing needs in your plant. Call him today for reliable packing service. 








Style No 625 
ing 
tes 
ef- 
re- 
Se 


RAYBESTOS 


a ataaienesianaall 
7 
Style No. 635 — M 


a eaiieteiaenl 
MANHATTAN 





re- oS Style No. 645 


id- 





ore 


RAYBESTOS-MANHATTAN, INC. 
oir ASBESTOS TEXTHE & PACKING DIVISION 
ood MANHEIM, PA. - BRIDGEPORT, CONN. + NORTH CHARLESTON, S.C. + PASSAIC, N. 3 





IT’S “PACKED WITH SATISFACTION” WHEN You use R/M 
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A HIGH TURNDOWN RATIO 
WITH A STEADY FLAME... 


It maintains a high flame temperature with 
either fuel oil or gas; can be brought quickly 
to full capacity with a clean flame; and 
flame can be regulated and directed to uni- 
formly radiate heat to the absorbing sur- 
faces without flame impingement. The Tan- 
dem Combustion Unit is also designed for 
firing vertically upward and for forced draft 
preheated air, when necessary. It may be 
applied to all types of boilers and process 
furnaces. For details about the Tandem 
Combustion Unit and the various types ayail- 
able, write for Supplement 6 to Bulletin 50. 


TIONAL?|||| [BURNER CO., INC. | 


Mein Offices & Factory: | 2.1 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Ofhce 2nd National Bank Bidg., Houston 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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BSTRACTS of over 500,000 scientific and indus. 
trial reports, published in the weekly Bibliography 
issued by the Office of Technical Services of the United 
States Department of Commerce, are on file both by 
subject matter and numerically at the Consultants Bu- 
reau, 153 West 33rd Street, New York City. The file 
by subject eliminates the necessity of examining the 71 
issues of the Bibliography to determine what material 
is available. The numerical file permits rapid location 
of any abstract if the PB number is known. Both the 
foreign-language and the English reports and patents 
catalogued by the OTS are included in the file. Begin. 
ning July 21, 1947, publications, industrial firms, libra- 
rians, professionals and students have been permitted to 
use this file for their own research, without charge. Use 
of the files is by appointment only. 
* * * 
HEMNYCO, INC., yields a couple of funny stories 
now—but they wouldn’t have been so funny if we 
hadn’t awakened in time. What, you never heard of it? 
Well, Chemnyco, Inc., was a subsidiary corporation set u 
by I. G. Farben of Germany in 1930 and established in 
very swishy offices on Fifth Avenue in New York. Every 
once in a while, Chemnyco would let it be known that 
I. G, Farben was interested in selecting locations for 
manufacturing plants in the United States. As a result, 
and at no expense whatever, chambers of commerce of 
states, counties, and communities flooded Chemnyso with 
information. These reports contained exceedingly de- 
tailed data about transportation facilities, power supply, 
and natural resources. Such reports are of exactly the type 
the Allied military government for occupied territories is 
even now trying to obtain for its own use from German 
communities. Here is the snapper, according to a UP 
dispatch: As brought out in the evidence presented at 
Nuernberg, Germany, in the American war crimes tribunal 
trial, Chemnyco even received from the United States 
Chamber of Commerce in 1939 two copies of the publica- 
tion Safeguards Against Subversive Activities! 
* * 
HE ENGINEERING College Research Council of 
the American Society for Engineering Education has 
issued a report of the proceedings of its annual meeting 
held June 17 to 21, 1947, at Minneapolis, Minnesota. 
This report contains complete texts of the various pa- 
pers presented at the sessions. It includes a full discus- 
sion of the relation of college research organizations to 
industry, treatment of new research problems confront- 
ing engineers, research foundations, integrating project 
research with education, and annual reporcs of the 
council. 
* * * 
F YOU BURN or otherwise use gas, and are afraid of 
possible gas shrotages this winter, the way to protect 
yourself against them is to drill a gas well right on your 
own property—provided you have any gas underneath it. 
That's what Westinghouse Electric Corp. is doing at its 
East Pittsburgh plant. But this is no innovation, according 
to W. C. Rosland, Manager of the Westinghouse Fastory 
Service Division. He explains that in the Turtle Creek 
Valley, where the firm's largest factory is located, its 
founder, George Westinghouse, had a dozen wells drilled 
between 1905 and 1915. Some of them were very good 
producers, too. 
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a Vnitchard Small and Medium - 
a : 
sited = COOLING 
i : : TOWERS 
Bu- . Shipped from Stock! ae 
file | '* - mm 
en INDUCED DRAFT... 
erial © Horizontal or vertical air flow, with 
ition fA ultra-efficient Moore “Lifetime” Fans. ey 
the No gears, no belts, no couplings, 
® no corrosion problems. Heavy- . 3 
rents duty All-Monel pressure blowers, 
gin- trouble-free under most severe N LEAKS 
ibra- conditions. Slow-speed, ball 
bearing, direct drive motor is ~. , 
‘d to IN the hub. Other advanced . r 
Use and thoroughly proved me- 2 UAKER 
< chanical and _ structural fea- with 
nena PACKINGS 
Ories NATURAL DRAFT... P - 
f we Standard spray towers or with coil o 
7) systems in base, with or without basins 
f It: or internal decks. Low pressure water 
t up n distribution. Bolted assembly of Red- VA LV Oo L { T E 
di i wood or All-Metal, shipped complete. 
in 
very \ ALSO ALL OTHER TYPES AND SIZES; 20 Valve Stem Packing 
that ' YEARS OF COOLING TOWER LEADERSHIP 
for | ... carefully twisted and 
For further information see Sweet's . ° ° 
sult, Files, Chemical Engineering Catalog, _ lubricated, seals tightly. 
> of re Stays pliable under ex- 
with pupae] |) 25074 Soe 1 treme heat and pressure. 
pane SD, aot 
de- IEP reat ete Cleo, Won't score stems. 
) | ENGINEERS + CONSTRUCTORS + MANUFACTURERS 
PY, 
" EBONITE 
2s is 
man Sheet Packing 
UP 
d at ... keeps high-pressure 
= joints and flanges tight, 
ates ° 
. leak proof. Will not hard- 
lica- P 
’ enor melt, expands even- 
Fs ly. Ideal for superheated 
l of I we steam, gas, oil, acids. 
nos f ground is too limited to scat- 
z ter materials all over the lot, there’s o> Pp Pp 
ANY room upwards for storage in Neff & ms ae = 
ota. Fry super-concrete stave silos. It’s bet- H ki 
pa- ter anyway to store flowable bulk ma- Piston Rod Packing 
on terials out of the weather. P Is itself. with 
The construction of Neff & Fry — — ne sy 
5 to storage bins assures service for a gen- sliding wedge action. As- 
ynt- eration or longer with virtually no up- sures minimum friction, 
ject keep expense. The super-concrete ; 4 an 
h staves are dense, smooth, enduring. ong service uncer mg 
the They interlock to form strong, tight pressure. Call your 
joints, E ier i i igh- ae 
se — io bound with high Quaker Distributor for 
of Hundreds of N & F bins are in use quick service. 
for storing cement, chemicals, coal, “If there’ t t it d 
tect fertilizer, grain, gravel, lime, sand, ae wey a Sees 
our sawdust, seeds, water, wood pulp, and Quaker will do it”. 
it numerous other materials. 
its Would you like to have our catalog 
: which tells the whole story? A copy is 
ing yours for the asking. ar: { § 
0 ' 
i THE CORPORATION 
" NEFF & FRY tig 
its CONCRETE PHILADELPHIA 24 PA. 
| COMPANY rave eos ae 
led CAMDEN, OHIO hie ade Oe ee et Ritesh 
od N if fp F & F RY S FT e) R A G E B | N S QUAKER PACIFIC RUBBER CO. « San Francisco 5 * Los Angeles yal 
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For Emergency Repairs 
YOU CAN DEPEND ON 


SMOOTHON 





SMOOTH-ON 








| 

| 

| 
Smooth-On No. 1 Iron Repair Cement is a shop | 
standby for quick, lasting and economical repairs of 
many kinds. For example: 

Even large cracks which you might think would 
require replacement of the unit, can be repaired with 
Smooth-On. Most such Smooth-On repairs can be 
made without dismantling . . . and never require heat. 


Smooth-On No. 1 is ideal for many other emer- 
gency and routine repairs, like leaks in pipes and 
joints, loose bolts, and small holes in tanks. Smooth- 
On hardens like metal . . . stays tight because it ex- 
pands slightly as it sets. 

Get Smooth-On No. 1 in 7-0z., 1-lb., 5-Ib., 25-Ib., 
or 100-Ib. containers from your dealer or, if necessary, 


from us. | 
REPAIR | 

| 

} 





FRE HANDBOOK 


40 pages, 170 diagrams, simple, practical instructions 
for dozens of repairs to plant equipment, pipe lines, 


structures. To obtain your FREE copy, just fill in and | CEmEN "| 


Tr 
mail coupon. / sp 
ee ee ee ee ee es ee ee ee ee ee ee ee es | [Seema - 


Smooth-On Mfg. Co., Dept. 31M, 
570 Communipaw Ave., 
Jersey City 4, N. J. 


Please send the Smooth-On Handbook. 





>t SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 
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Calif., San Francisco—Pacific Gas & Electric Co., 245 
Market St., plans new multi-story power substation at 
8th and Mission Sts., and will begin construction at early 
date. No official estimate of cost announced but reported 
in excess of $500,000, with transformers, switchgear and 
auxiliary equipment. 

Conn., Stamford—Connecticut Power Co., Stamford, 
has approved plans for addition to local steam-electric 
generating station. Award has been made for structural! 
steel framing and work will begin soon. Additional equip. 
ment will be installed. No official estimate of cost an. 
nounced. Stone & Webster Engineering Corp., 49 Federal] 
St., Boston, Mass., is consulting engineer. 

Ill., Chicago—Commonwealth Edison Co., 72 West 
Adams St., has plans for three new power substations, to 
be known as Columbus, Hegewisch and Wrightwood sub. 
stations, located at 1010 South Laramie Ave., 12800 South 
Carondolet Ave., and 2617 North Pulaski Rd., respec. 
tively. Each will be one-story type, approximating 95 x 95 
ft. No estimate of cost announced. Proposed to begin 
erection in near future. Holabird & Root, 180 North 
Wabash Ave., are architects. 

Kan., Paola—Town Council has plans maturing for new 
municipal electric power plant, using Diesel engine-gen.- 
erator units and accessories. Bond issue of $380,000, is 
being arranged for project, including distribution lines, 
E. T. Archer & Co., Railway Exchange Bldg., Kansas 
City, Mo., are consulting engineers. 

Kan., Ulysses—Cities Service Gas Co., First National 
Bank Bldg., Oklahoma City, Okla., plans expansion in 
compressor station in vicinity of Ulysses for natural gas 
pipe line service. New compressor units and auxiliary 
equipment will be installed. Entire project is reported to 
cost over $1,500,000. Proposed to begin work soon. 

Mich., St. Joseph—Fresh Produce Products Co., has 
plans nearing completion for new addition to cold storage 
plant, reported to cost about $85,000, with equipment, 
Peter DeVos, 916 Normal View Ave., Kalamazoo, Mich, 
is architect. 

Minn., Willmar—Minnesota State Dept. of Administra- 
tion, 19 State Capitol, St. Paul, Minn., has authorized 
expansion in power plant at State Hospital, Willmar, in- 
cluding installation of new generator unit and accessory 
equipment. No estimate of cost announced. Ralph D, 
Thomas & Associates, Inc., Metropolitan Life Bldg., Min- 
neapolis, Minn., is consulting engineer. 

Mo., West Plains—Water and Light Dept., has plans 
under way for new power substation in connection with 
transmission line extensions. No estimate of cost an- 
nounced. Cochran, Fell & Wheeler, Palace Bldg., Tulsa, 
Okla., are consulting engineers. 

Neb., Lincoln—Water and Light Dept., plans expansion 
and improvements in municipal steam-electric generating 
station, with installation of equipment for increased ca- 
pacity. Cost reported close to $575,000. D. L. Erickson 
is city engineer, in charge. 

N. H., West Peterboro—Corps of Engineers, Office of 
U. S. Division Engineer, 31 St. James Ave., Boston, Mass., 
will receive bids until January 23 for construction of 
rolled-fill earth dam at West Peterboro, including oper- 
ating house, gates and accessories; standby electric unit; 
traveling crane; utility building; water supply system, 
etc., as per plans and specifications on file. 

N. J., Newark—Corps of Engineers, Office of District 
Engineer, 120 Wall St., New York, N. Y., will take bids 
in near future for new hospital for Veterans’ Administra- 
tion, Washington, D. C., at Newark, comprising a large 
group of institutional buildings, with boiler house for 
central-heating service, air-conditioning system for main 
buildings, refrigerating system, outside street lighting 
system, mechanical laundry and other utility structures, 
mechanical and electrical facilities. Entire project is re- 
ported to cost in excess of $7,500,000. ; 

N. Y., Buffalo—Buffalo Niagara Electric Corp., Electric 
Bldg., Buffalo, is reported planning new generating sta- 
tion on site in vicinity of city, soon to be selected. In- 
stallation will include turbine-generators with rating of 
80,000-kw, high-pressure boilers and auxiliary equipment. 
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Moving Feed Lines: | FOR COMPRESSOR INTAKE AND 


F L E X 0 | VACUUM PUMP DISCHARGES FoR | 
| 0 I QOT S BLOW-OFF 


To convey steam, air, water, oil or other pressures to moving parts 
FLEXO JOINTS assure unrestricted flow in all positions. They offer the 
flexibility of hose with the strength of pipe. Of four simple parts— 
completely enclosed from grit and dirt—with no springs, no small or 4, 
loose parts. Nothing to wear but the inexpensive inner seal. In four | | 
styles with sizes from 4” to 3”. 



























. Send for illustrated bulletin | WRITE FOR DETAILS 
FLEXO SUPPLY CO., Inc. Pai a le 
4653 Page Blvd. St. Louis 13, Mo. | THE MAXIM SILENCER COMPANY 
In Canada: S. A. Armstrong, Ltd., 115 Dupont St., Toronto 5, Ont. | 89 HOMESTEAD AVE., HARTFORD 1, CONN. 











Facts about float valves... 
YOURS for the asking! g¢—yy, 


KLIPFEL Float Valves assure reliable, 
constant liquid level control. 


Over 40 years of valve selection 
experience is condensed into the 16 
pages of our Bulletin No. 344. 


Why not write for it today? 
It's yours for the asking. 


/ KLIPFEL MANUFACTURING CO., Dept. BC-12, Hamilton, Ohio 






















= Sold Through O Please send me Bulletin No. 344, without obligation. 
Wholesalers ne cigars ini iii 
veins Title cnanennnne Pb 55 [eT See 
tiie. eran 
| SNGGR ooo a eo crete aan eeenensaeaentiae 
HAMILTON, OHIO H City and State____---------------------------------------------- 
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PHOENIX FLANGE 


The design, the preparation of the dies, the selec- 
tion of materials, the drop forging operation itself 
...in fact every step in the production of Phoenix 
Flanges is based on experience. That’s why 
Phoenix Flanges give long, satisfactory service... 
that’s why they stand up under the toughest kind 
of conditions. 
\ Phoenix offers a wide range of sizes and styles, 
all of mild steel readily machined or welded. ASA 
requirements and ASME and ASTM specifications 
are met in every case. 

Get your copy of the Phoenix Flange Catalog 
today. 







PHOENIX 
Drop L\, Forged 
FLANGES 
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PHOENIX MANUFACTURING COMPANY 
A 


Joliet, Ilinois Catasauqua, Pa. 
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Project will include switchyard and switching statio J 


with -transmission lines, and is estimated to cost approxi.” 


mately $10,000,000 


Ohio, Cleveland—City Council is considering recom. F 

















mendations made by Dept. of Light and Power, City Hall,” 
for an expansion program for municipal generating sta. 


tions, to include installation of two new 25,000-kw turbine. 
generator units and accessories, three high-pressure boil. 


ers and auxiliary equipment. Entire project is estimated © 


to cost about $11,000,000, according to survey made 
Burns & McDonnell Engineering Co., Bannister Rd. and 
Troost St., Kansas City, Mo., consulting engineer. 


Ohio, Troy—City Council is acquiring site and wil] © 
have plans prepared in near future for new addition to — 
municipal steam-electric generating station, with installa. — 
tion to include turbine-generator, high-pressure boiler — 


and auxiliary equipment. Entire project is estimated to 
cost about $2,375,000. 


Okla., Norman—Bd. of Regents, University of Okla. | 


homa, has authorized plans for extensions and improve. 


ments in power plant at institution, used for central. 7 
heating service, with installation of boiler and auxiliary — 


equipment. Estimates of mg are being made. Coston & 
Frankfurt, Apco Tower B 
architects and engineers. 


Pa., Philadelphia—Philadelphia Gas Works Co., 140] © 
Arch St., plans expansion and improvements in artificia] © 
gas plant, storage and distribution facilities, with instal- — 
lation of new gas-generating and other equipment. Pro. © 


gram will be carried out over period of number of 


months, with total cost reported in excess of $7,000,000, — 


Pa., York—Edison Light & Power Co., 27 West Market 
St., is arranging an expansion and improvement program 
in plant and system during 1948 to cost about $1,700,000, 
Work will include new operating building to cost ap- 
proximately $500,000; installation of smoke elimination 
equipment at generating station on West Philadelphia St., 
which uses soft coal for fuel, to cost $100,000; additions 
in power substations, transmission and distribution lines 
and other facilities. 

R. 1., Providence—Narragansett Electric Co., 49 West- 
minster St., will make extensions in generating station on 
Manchester St., for increased capacity in steam-generat- 
ing division. Cost about $425,000, with equipment. Work 
is scheduled to be carried out at once. United Engineers 
& Constructors, Inc., 1401 Arch St., Philadelphia, Pa., is 
engineer. 

Tenn., Portland—Town Council has plans under way 
for new municipal natural gas distribution system, in- 
cluding pressure pipe line for connection with supply 
source, control station, meter house and other operating 
facilities. Cost about $150,000. Barnard & Burk, Triad 
Bldg., Baton Rouge, La., are consulting engineers. 

Texas, Austin—Lower Colorado River Authority, Amer- 
ican-Statesman Bldg., has plans under way for expansion 
in Buchanan Dam hydroelectric power plant, including 
installation of new pump back waterwheel-generating 
unit and auxiliary equipment. No estimate of cost an- 
nounced. Fargo Engineering Co., National Bank Bldg,, 
Jackson, Mich., is consulting engineer. 

Texas, Dallas—Dallas Power & Light Co., plans expan- 
sion in local generating station on Griffin St., including 
installation of new high-pressure boiler, cooling tower, 
condensers and auxiliary equipment. Entire project will 
cost over $1,200,000. This is part of an expansion pro- 
gram to be carried out by company, with total investment 
approximating $16,525,000. A new Diesel engine-operated 
generating unit, 6000-kw rating, will be installed, esti- 
mated to cost about $1,150,000, with auxiliary equipment. 

Texas, Longview—Southwestern Gas & Electric Co. 
Shreveport, La., is considering construction of new steam- 
electric generating station in vicinity of Longview. Project 
is in a preliminary stage. No estimate of cost announced. 

Va., Danville—City Council has been authorized at spe- 
cial election to arrange bond issue of $1,500,000 for ex- 
pansion and improvements in municipal steam-electric 
generating station, previously referred to in these col- 
umns. Additional equipment will be installed for in- 
creased output. Extensions will be made in electrical dis- 
tribution system. Work will proceed at early date. 

Wash., Renton—Miller Packing Co., meat packer, has 
plans under way for new plant, consisting of a main 
processing and packing building, and several auxiliary 
structures. Electric power equipment will be installed. 
A boiler house and pumping station will be built. Cost 
reported about $130,000, including machinery. E. G. Put- 
nam, 1200 Westlake St., North, Seattle, Wash., is engl 
neer. 
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OoMPANY 


“erator and Heater Department 


at: JEANNETTE, PA. © RIDGWAY, PA. 
NINGFIELD, O. 
NSTRICT OFFICES IN PRINCIPAL CITIES 


to-date stations agree on 


Deaerating Heaters by Eat 


It is a grave responsibility to mount guard 
against corrosion over the millions of dollars 
worth of equipment represented in plants such 
as those shown here. It is a responsibility which 
is not placed lightly. 


In the three fine stations represented here, 
this vital task is entrusted to Elliott deaerating 
feedwater heaters. These units deliver in the 
required quantity, water free of dissolved oxy- 
gen, heated to saturated steam temperatures. 
The ability of these units to serve satisfactorily 


JEANNETTE, PA. 


NEWARK, N. J. 





FEEDWATER HEATERS AND DEAERATORS °* 


CENTRIFUGAL BLOWERS ° 


TUBE CLEANERS ° 


The first unit of this new station 
of the Ohio Power Company, at 
Brilliant, Ohio, is served by an 
Elliott 780,000-ib-per-hr deaer- 
ating feedwater heater of vertical 
type mounted upon a horizontal 
storage tank. A similar deaer- 
ating heater is on order for the 
No. 2 unit, which is currently 
being installed. 


is based firmly upon sound experience gained 


‘through years of application, and stemming 


from Elliott Company's pioneering in the early 
history of deaeration. 


Whether for an important utility, or for a 
comparatively small industrial power plant, 
Elliott enginers are prepared to evaluate at- 
tendant conditions and to supply deaerating 
heater capacity conforming to installation re- 
quirements. Let us discuss it. 


Deaerating heater bulletin on request. 


STRAINERS * DESUPERHEATERS °* 
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STEAM TURBINES * GAS TURBINES * GENERATORS * MOTORS * CONDENSERS 
STEAM JET EJECTORS 
TURBOCHARGERS FOR DIESEL ENGINES 


FILTERS 








Keeps Its Bearings in “Dust Bowl” 


Ordinarily, we wouldn’t recommend 
that you use an open motor on a job 
like this. This Tri-Clad motor drives a 
boiler-feed pump in the National 
Gypsum Company plant at Clarence 
Center, N. Y. The air surrounding the 
motor is constantly filled with gypsum 
dust which must be kept out of the 
bearings. And it bas been kept out of 
the bearings of this Tri-Clad motor, 
thanks to its specially designed bearing 
housing and seals. We believe that the 
Tri-Clad motor you see here proves that 
even where dust, moisture, or some 
other hazard is extremely severe for 
open-motor applications, the extra pro- 
tection afforded by Tri-Clad motor 
construction results in longer motor life 
and lower upkeep, 


The toughest motor yet! 
The Tri-Clad totally enclosed, fan- 


cooled motor is designed for use in 
adverse atmospheres — in iron dust, 
out of doors, in hazardous areas, and 
chemical atmospheres. It gives you 
these important construction features: 
@ A cast-iron, double-wall frame 
which compietely encloses and pro- 
tects the windings and punchings. 
@ A nonshrinking compound around 
motor leads which protects motor 
interior from dust and moisture. 
@ A rotating labyrinth seal which fur- 
ther protects the motor interior 
from damage by foreign matter. 





TRI/CLAD 


REG.U.S. PAT, OFF, 


MOTORS 
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TRI/CLAD 


THE SYMBOL OF 


EXTRA PROTECTION 


Announcement of the Tri-Clad motor, back in 1940, ushered in a new 
concept of general-purpose motor design. Substantially increased horse 
power-per-frame-size was one feature. Smarter appearance was another, 
But what really sold more than a million Tri-Clad motors is the extra pro- 
tection we built into them. 

Today, with the “family” including dripproof motors, vertical motors, 
geat-motors, capacitor-motors, and totally enclosed motors, Tri-Clad motor 
is, more than ever, the motor that means basic protection, dependable per- 
formance, and minimum upkeep. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 


EXTRA PROTECTION ... AGAINST PHYSICAL DAMAGE! 

Rigid cast-iron frame and end shields protect vital parts from external abuse 
and prevent resonance. Because they're not at the mercy of a coat of paint, 
they strongly resist chemical attack and dampness. Cast iron also gives you 
tight, metal-to-metal fits between end shields and frame. 


EXTRA PROTECTION... AGAINST ELECTRICAL BREAKDOWN 

Windings of Formex* wire together with improved insulating materials, reduce 
the chances of electrical failure. Heat is dissipated quickly — motor stays 
young for years and years. 


EXTRA PROTECTION... AGAINST OPERATING WEAR AND TEAR! 
Bearing design affords longer life, greater capacity, improved lubrication fea- 


tures. Bearing seals retain lubricant, keep out dirt. One-piece, cast-aluminum 
rotor is practically indestructible. 











*Trade-mark reg. U. S. Pat. Of. 


GENERAL €@ ELECTRIC 
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STEAM ECONOMY 


; geo: has a complete line of highly A Texaco Lubrication Engineer will 


efficient steam cylinder oils—for every gladly help you select the most suitable 
steam condition. They atomize completely steam cylinder oil to give you the best re- 
... adhere to cylinder walls... protect pis- sults. Just call the nearest of the more than 
tons and cylinders from wear... keep rings 2500 Texaco distributing plants in the 48 
steam-tight ... help engines run at maxi- _— States, or write The Texas Company, 135 


mum efficiency. East 42nd Street, New York 17, New York. 


; r)TE XAC Oo Steam C ylinder Oils: 
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YARWAY ‘‘GUN-PAKT” EXPANSION JOINTS 


Yarway ‘“‘Gun-Pakt’’ Expansion Joints are 
more than an improved expansion joint... 
they are a revolutionary idea that has won 
the enthusiastic approval of steamplant engi- 


neers from coast to coast. 


These are the expansion joints that can be 
serviced under full steam pressure. Insert a 
packing plug, twist a wrench, and the job is 
done. It’s as simple as that! Special Alemite 
‘ittings provide for proper lubrication. 
Gun-Pakt’’ means the end of costly shut- 
down losses and production delays. 


“Gun-Pakt” also means minimum mainte- 
nance. One user of 66 "Gun-Pakt’’ joints 
kept a record for 14 years—the average cost 
of materials to service joints was only 65 
cents per year per joint! Another user, a large 
utility, maintains over 100 Yarway ‘'Gun- 
Pakt” joints at a cost of only $1.50 per 
month for packing for all joints. 


No wonder plants like one of Detroit’s largest 
motor car manufacturers are saying, “We 
want 'Gun-Pakt’ joints and nothing else!”’ 


For the full story on Yarway ‘'Gun-Pakt”’ 
Expansion Joints, write for Bulletin EJ-1911. 


UN-PAKT EXPANSION JOINTS 
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REPUBLIC CONTROLS 


Are Being Specified 


FOR ALL SIZES OF BOILERS AND ALL TYPES OF FUEL FIRING 


TYPICAL INSTALLATIONS 


SPREADER STOKERS 


ALLIS-CHALMERS MFG. CO. 
Springfield, Ill. 
2 boilers: 68,000 lb./hr. each: 160 lb. 


ALLIED CHEMICAL & DYE CO. 
Chicago, Illinois 
1 boiler: 45,000 Ib./hr.: 125 Ib. 


BUICK AVIATION PLANT 
Melrose Park, Illinois 
1 boiler: 90,000 Ib./hr.: 175 Ib. 


CHICAGO & NORTHWESTERN R. R. CO. 


Green Bay, Wisconsin 
2 boilers: 25,000 lb./hr. each: 125 Ib. 


HUBINGER CO. 
Keokuk, Iowa 
1 boiler: 150,000 1b./hr.: 500 hp. 


CLINTON ENGINEERING WORKS 
Clinton, Tenn. 
3 boilers: 50,000 lb./hr.: 175 lb. 


NORTHWESTERN YEAST CO. 
Chicago, Illinois 

1 boiler: 338 hp.: 140 Ib. 

2 boilers: 253 hp.: 140 Ib. 


MARSHALL CANNING CO. 
Marshalltown, Iowa 
1 boiler: 40,000 lb./hr.: 160 Ib. 


KRAFT FOODS 
Albany, Minn. 
2 boilers: 338 hp. each: 160 Ib. 


CHAIN GRATE STOKERS 


ADAMS & WESTLAKE CO. 
Elcart, Indiana 
2 boilers: 500 hp. each: 125 Ib. 


BETHLEHEM STEEL CO. 
Bethlehem, Pa. 
4 boilers: 600 hp. each: 160 Ib. 


THE BERYLLIUM CORP. OF PA. 
Temple, Pa. 
2 boilers: 22,500 Ib./hr. each: 145 lb. 


CHICAGO, NORTHWESTERN R. R. 
Chicago, Illinois 
3 boilers: 45,000 lb./hr. each: 160 lb. 


CLINTON PRODUCTS CO. 
Clinton, Iowa 
2 boilers: 25.000 lb./hr. each: 200 Ib. 


GAS FIRED 


BEECH AIRCRAFT CORPORATION 
Wichita, Kansas 
2 boilers: 180 hp. each: 100 lb. 


GULF POWER COMPANY 
Pensacola, Florida 
1 boiler: 230,000 Ib./hr.: 875 Ib. 


GENERAL TIR= & RUBBER CO. 
Waco, Texas 
3 boilers: 16,000 lb./hr. each: 190 lb. 


MATHIESON ALKALI WORKS, INC. 
Lake Charles, La. 
1 boiler: 420,000 lb./hr.: 925 lb. 


MISSISSIPPI POWER CO. 
Hattiesburg, Mississippi 
1 boiler: 230,000 lb./hr.: 875 Ib. 


TIDEWATER ASSOCIATED OIL CO. 
Avon, California 
2 boilers: 100,000 lb./hr. each: 250 lb. 


ABERCRAMBIE-HARRISON OIL CO. 
Sweeney, Texas 
4 boilers: 100,000 lb./hr. each: 250 Ib. 


PULVERIZED COAL 


BELTON MILLS 
Belton, South Carolina 
1 boiler: 60,000 Ib./hr.: 250 Ib. 


BOECKELER ASSOCIATES 
Trenton, Michigan 
1 boiler: 528 hp.: 125 lb. 


GEORGIA POWER COMPANY 
Harryat, Georgia 
1 boiler: 600,000 Ib./hr.: 975 lb. 


HARTFORD CITY PAPER COMPANY 
Hartford City, Indiana 
1 boiler: 80,000 1b./hr.: 325 Ib. 


CLINTON ENGINEERING WORKS 
Oliver Spriggs, Tenn. 
1 boiler: 750,000 Ib./hr.: 1375 Ib. 


N. Y., N. H. & HARTFORD R. R. CO. 
Cos Cob, Conn. 
1 boiler: 150,000 lb./hr.: 325 lb. 


PRATT & WHITNEY 
East Hartford, Conn. 
2 boilers: 20,000 lb./hr. each: 175 lb. 


WRITE FOR DATA BOOK NO. S-21 


OIL FIRED 


BAY REFINING CORP. 
Bay City, Michigan 
1 boiler: 350 hp.: 245 Ib. 


FITCHBURG GAS & ELEC. LIGHT CO, 
Fitchburg, Mass. 
2 boilers: 120,000 1b./hr. each: 200 lb, 


PHILADELPHIA NAVY YARD 
Philadelphia, Pa. 
2 boilers: 130,000 lb./hr. each: 175 lb, 


CITIES SERVICE REFINING CORP. 
Lake Charles, La. 

4 boilers: 140,000 Ib./hr. each: 250 Ib, 
2 boilers: 200,000 lb./hr. each: 250 lb. 


KADOTA FIG ASSOCIATION 
Merced, California 
1 boiler: 505 hp.: 155 Ib. 


HIGGINS AIRCRAFT, INC. 

New Orleans, La. 

2 boilers: 75,000 lb./hr. each: 180 lb. 
2 boilers: 40,000 Ib./hr. -ach: 180 lb. 


UNDERFEED STOKERS 


EDWARD G. BUDD MFG. CO. 
Philadelphia, Pa. 
3 boilers: 100,000 lb./hr. each: 150 lb. 


CHEVROLET MOTORS 
Bay City, Michigan 
1 boiler: 600 hp.: 150 Ib. 


INDEPENDENT PNEUMATIC TOOL CO, 
Aurora, Illinois 
1 boiler: 300 hp.: 300 Ib. 


THE OLD QUAKER CO. 
Lawrenceburg, Indiana 
2 boilers: 500 hp. each: 160 Ib. 


REO MOTORS, INC. 
Lansing, Michigan 
1 boiler 40,000 lb./hr.: 260 Ib. 


U. S. FINISHING CO. 
Norwich, Conn. 
1 boiler: 40,000 1lb./hr.: 165 Ib. 


UPJOHN COMPANY 
Kalamazoo, Michigan 
1 boiler: 40,000 Ib./hr.: 160 Ib. 


COLUMBUS ASF DEPOT 
Columbus, Ohio 
1 boiler: 26,000 lb./hr.: 90 Ib. 


REPUBLIC FLOW METERS CoO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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nticipating future demands for electric power 
Central Eastern Pennsylvania, Pennsylvania 
ower & Light Company, in 1945, authorized 
econstruction of a large central steam elec- 
ic generating station to be located at Shamo- 
in Dam, near Sunbury, Pa. While the plant 
caand water supply are sufficient for an ulti- 
ate capacity of 550,000 kw, the first two 
nits to be installed are of 75,000 kw. 

Because of their wealth of experience in high 
ressure steam electric stations, Worthington 


‘The speed control unit is our last opportunity 
tocontrol the quality of our product,” reports 
the American Electro Metal Corp., manufac- 
uurers of parts made of powdered metal. 

Control of the passage of the metal parts 
through sintering furnace is the critical ele- 
ment in the quality of the product, so this 
company uses Worthington Allspeed Selec- 
wrs to provide flexibility and accurate control 
of speed. 

From hydraulic presses which have done the 
molding, the parts enter the sintering furnace 
on trays called ‘‘boats” which pass through on 
astoker. The furnace is 100% pyrometrically 
controlled to hold constant temperatures up 
0 2000°F. within a range of plus or minus 5°. 
Itis necessary to expose the charge to uni- 
form temperature for uniform periods of time. 
Finished pieces must be accurate within toler- 
ances of .001 in. for some products and .005 
in. for others. 

Since each mixture requires a different tem- 
perature and a different length of heat treat- 
ment, the speed of the stoker must be varied to 
suit each mixture. The stroke of the stoker 
being fixed, it is necessary to vary its time of 
travel from a minimum of 3 minutes to a maxi- 
mum of 60 minutes, depending on the product. 
The Worthington Allspeed Selector offers a 
wide range of speed, with stepless control, 
tase in adjusting the speed, and a perfect reli- 
ability in keeping the set speed constant. The 
stoker is driven by a % hp motor which 
operates at 1700 rpm. A small V-belt driven 
pulley connected with the Alispeed Selector 
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engineers were asked to cooperate with the 
power company’s engineers on the problems 
relating to boiler feed service. 

After careful analysis of the requirements 
for this plant, Worthington has been awarded 
a contract for 6 multi-stage centrifugal, barrel- 
type boiler feed pumps, each of which has a 
capacity of 855 gpm of 269 F water, designed 
to operate against a discharge pressure of 
1788 psi and to be driven by 1250 hp, 3600 
rpm induction motors. 


Propelling a Boat Through a Hell of Heat 


reduces the speed in the ratio of 1 to 114. The 
driven shaft of the selector is geared to the 
stoker. 

The user reports that since the installation 
of Worthington Allspeed Selectors on the air 
furnaces, the troubles previously encountered 
with completely manual operation have ended. 
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sintering furnaces used by American Electro Metal 


Corp., Yonkers, N. Y. 
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An artist retouched this photograph to show the even- 
tual appearance of the Riverside Station of Consoli- 
dated Gas Electric Light and Power Company of 
Baltimore. Foundations and steel construction are in 
progress for the third 60,000 kw turbo-generator unit, 
using Worthington 46,500 sq ft condensers, 25,000 gpm 
vertical circulating pumps, condensate pumps, air 
compressors and deaerating feedwater equipment. 





View of the turbine room looking toward boiler room 
with No. 1 Unit in background. The nozzle head 
water box of the Worthington condenser is seen through 
the opening in the operating level. The steam jet air 
pumps with inter and after condenser are on the inter- 
mediate level immediately to the left of the main 
condenser. 


In a Year and a Half 
the Diesel Was Free 


Zinsser & Co. Inc., a chemical plant located 
in Hastings-on-Hudson, N. Y., has been keep- 
ing close track of the comparative cost of pro- 
ducing and purchasing current. 

In one year and a half a Worthington Diesel 
Engine saves enough on the cost of power to 
equal the cost of the installation. 

Maintenance cost is low, attributable in 
part to the design of the engine and in part to 
the careful attention given it by the owner, 
including regular check-ups and routine main- 
tenance at mee intervals. 

The power house engineer reports particular 





Three Views of Expansion at 
Baltimore’s Riverside Station 













Reversing end of Worthington condenser serving No, 
Unit is at right. The atmospheric relief valve is at the 
left of the condenser. This is a 46,500 sq ft two-pas 
condenser with a spring-mounted, welded steel shell, 
having an inlet solidly connected to the exhaust neck 
of the turbine. 


Further New Construction at Westport Station 


Another new Worthington installation for 
Consolidated Gas Electric Light and Power 
Company is being made at the Westport Sta- 
tion, where the No. 3 unit has a Worthington 
46,500 sq ft condenser and a deaerating heater. se ple: 
The condenser for the No. 4 unit will be larger 8 ne 
—55,000 sq ft. * 
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satisfaction with the governor on the Worth- 
ington Diesel. He reports that “the electric 
clock does not gain or lose more than five 
minutes a week as an average.” 

The type of fuel system used on Worthington 
engines contributes to the good regulation. 
Direct injection with individual fuel pumps 





for each cylinder allows the engine to respond * e 
immediately to changes in load under the con- en | 
trol of the governor. jate of ut 


The Worthington Diesel installed ten years 
ago was joined by a second Worthington en- 
gine during the war when the demand for 
Zinsser chemicals increased. 
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Worthington CC-6 type Diesel such as installed at 
Zinsser & Co. 
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ithington deaerator heater installed outside boiler 


min New England paper mill. 


Pump Powers 


"Funsfer molding, according to Shaw Insu- 


or Company, is ideal for molding thermo- 


' Bring plastics objects which may be difficult 


> electric 
than five 


thington 
gulation. 
I pumps 
respond 
the con- 


) produce on conventional compression 
olds. Non-directional uniformity of strength, 
bndling delicate inserts, intricate sections, 
briable walls, etc., and high speed press 
peration are important gains resulting from 
his process. 

By this method, the material, instead of 
ing loaded directly into the mold cavity, is 
fst subjected to heat and pressure in a transfer 
amber. After plasticizing, itis forced through 
1 orifice directly into a closed mold ana 
ude to flow into all parts of the mold to a 
wate of uniform density. It is held under pres- 
pre until cured. 

Shaw Insulator Company uses a 2% x 12 
orthington horizontal duplex power pump 
nda 2-UB-1 2-stage centrifugal pump (the 
biter for low pressure work) to supply hy- 
inulic pressure for operating the molding 
esses. The variety of presses ranges from 
0t0 500 tons and they operate on cycles from 
Nd seconds to four minutes. Closing is done 
m low pressure, and the high pressure is 
bided, after the press has closed, for the final 
Mueeze which is held during the cure. 

The Worthington horizontal duplex pump 
fitted with synchronized suction valve un- 
waders and is direct-driven by a 100 hp 450 
pm synchronous Electric Machinery motor. 
operates against a pressure of 3000 psi and 
elivers a capacity of 52 gpm. 

Pump performance is termed “excellent”. 
The pumps operate 24 hours daily on a five- 
ay week, and no shutdowns have been expe- 
fenced. This company also operates a 9 x 9 


compressor made by Worthington. 
7-8 





Unusual 
Installation of 
Deaerator Heater 


In a New England paper mill, lack of head- 
room inside the boiler plant required the 
feedwater deaerator heater to be installed out- 
side the building. 

The unit is a 180,000 lb-hr Worthington 
steam jet deaerator. Large pipe connections, 
one at the top and one at the bottom, are ex- 
tended through the wall. These connections 
are flanged. 

Regulating valve float housing, overflow 
valve, overflow float housing, high and low 
level alarm switches, steam pressure gauge, 
and water level gauge glasses are all mounted 
on the 8 in.vertical column in the boiler room, 
where there is no danger of freezing and where 
they are visible and accessible to the operator. 


Plastic Presses 





Transfer molding press at Shaw Insulator Company— 
hydraulic power supplies by Worthington pump. 
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2%, x 12 Worthington horizontal duplex outside- 
packed KUF plunger pump at Shaw InsulatorCompany. 
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Procedures for treatment 


Setting up procedures for the treatment of industrial 
waste waters involves, among other things, the study 
of water uses throughout the plant. 

Sheer quantity is a major factor in the cost of treat- 
ment, hence the amount of water consumed is one of 
the things to be studied. Thus it was discovered in one 
textile plant that water consumption per unit output 
had quadrupled over a period of years. Finding the 
sources of that increase and reducing consumption to 
normal not only cut the cost of treating the waste, but 
effected a substantial savings in expenditures for 
water. 


In another plant, process water must be heated. 


Water was, therefore, purified immediately after use 
and returned to the system while still quite hot—thus 
effecting a considerable saving in heating costs in 
addition to the value of the material recovered. 
Thorough knowledge of plant processes “paid off” 
in still another plant by making it possible to check 
contamination at its source. The contaminating sub- 
stance in this case was mainly cutting and lubricating 
oil from precision and production machine tools, 
which entered the system at certain tanks. Instead of 
expensive separation apparatus for the oil-contami- 


nated waste waters, less than $100 worth of equip- 


ment installed at the right points did the job. 





HAGAN 

ALL 

BUROMIN 
CALGON 
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require knowledge of use 


Sometimes the problem of treatment can be greatly 
simplified by a change which is entirely outside the 
field of water treatment. This was the case in a 
bottling plant, where a great part of the pollutional 
load was due to paper pulp and glue from the labels. 
Substitution of applied labels for paper labels gave a 
more attractive bottle, and substantially reduced the 
cost of waste treatment. 

These incidents illustrate the approach of Hall 
tepresentatives to problems of treatment of water for 


re-use or disposal. These men are not only experts in 


water conditioning, but they are also able to analyze 
all factors that enter into industrial uses of water. 
They are able to set up procedures which, taking all 
factors into consideration, represent the most efficient 
and economic solution in your specific situation. 

All matters concerning industrial water conditions 
come within the scope of Hall service. Correspond- 


ence concerning your problems is invited. 


Hall Laboratories, Hagan Building, Pittsburgh 30, 


Pennsylvania. 


BALL LABORATORUES, UNC, 


(A Subsidiary of Hagan Corporation) 


CONSULTANTS ON 
INDUSTRIAL WATER TREATMENT 


HALL SYSTEM OF BOILER WATER CONDITIONING 
INDUSTRIAL WASTE RECOVERY AND DISPOSAL 
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From the definition given by POWER, a 
“packaged” steam-generating unit is com- 
pletely self-contained, with firetube boiler, 
firing equipment, draft fans, feed pump, 
and automatic controls mounted on a single 
base, for shipment completely assembled 
and installed with a minimum of construc- 
tion, usually requiring only steam, water, 
fuel, and electrical connections. It is de- 
signed as a unit, the various elements being 
coordinated to produce the desired results 
and the entire job is under a single re- 
sponsibility. 


package houler? 


These units are satisfactorily meeting the 
conditions for which they are adapted. 
However, in the higher capacity ranges of 
10,000 to 50,000 pounds and more of steam 
per hour and pressures above 160 psi design 
pressure, such a unit, in a complete sense of 
the word, is impracticable due to shipping 
and other limitations. B&W CUBS* are 
built for this service and offer as many of 
the desirable features of the “packaged” 
design and construction as are possible, all 
being compact, complete, and fully co- 
ordinated steam boiler units, built and in- 
stalled under undivided responsibility. 
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BAILEY BOILER BOARD on 375,000 Ib. per hr. pulverized coal fired unit. 
Combustion and Three-element Feed Water Controls originate at this board 
from Bailey Meters which accurately measure Steam Pressure, Steam Flow, 
Air Flow, Draft, Feed Water Flow and Drum Water Level. The metering 
equipment includes Bailey Pyrotron Electronic Resistance Thermometer units 
to record feed water temperature, steam temperature, and coal-air tempera- 
ture at each mill. 





HEATER DRAIN CONTROL. Bailey Level Controller and relays regu- PULVERIZER CONTROL. These Bailey Control Drives regu- 

late drain valves to maintain the desired high pressure drainer level. late raw coal feed and coal-air output from a Riley Atrita 
Pulverizer in accordance with boiler load demand as meas- 
ured by the Bailey Master Steam Pressure Controller. 
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TURBINE BOARD. A Bailey Three-element System of condensate 
control originates at this board from the first three recording meters 
which measure: (1) Total flow output from high pressure boiler feed 
pumps, (2) Condensate flow to No. 1 Heater, (3) Level in No. 3 Heater. 
The fourth meter records and integrates steam flow to the high pres- 
sure turbine and a fifth meter records pressure and temperature of 
desuperheated steam. 





BAILEY THREE-ELEMENT FEED WATER CONTROL VALVE. This 
powerful valve regulates feed water input to the boiler so that it 
equals steam output and maintains a safe drum level at all times. 
Control impulses originate from the accurate measurements of Bailey 
Meters on the Boiler Board. 


All photos by the courtesy of Burns & Roe, Inc. For more information 
on coordinated Boiler Control Systems, such as installed at the 
Williamsburg Station, ask for Bulletin 15-C. 


BAILEY M ETER COMPANY 


1040 IVANHOE ROAD ° ° 
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FORCED DRAFT FAN CONTROL. Bailey Control Drives 
position inlet vanes to supply air for combustion in accord- 
ance with the requirements established by the Master 
Steam Pressure Controller and the Bailey Boiler Meter. 


is 


INDUCED DRAFT FAN CONTROL. Bailey Control Drive and 
Valves regulate the induced draft damper and the hydraulic 
coupling fan speed control to maintain the desired furnace draft. 


A-96 























December, 1947—POWER PLANT ENGINEERING—Chicago, Ill. 21 


CLEVELAND 



















Meeting your steam requirements 
with CONTROLLED SUPERREAT over WIDE LUAD RANGES 


METHOD of superheat control which 
successfully overcomes the disadvan- 
tages of methods such as damper by-pass, 
“desuperheating” by spraying water into 
steam, and others, has been developed and 
applied to Foster Wheeler steam generators. 
The Foster Wheeler method operates by 
reducing the latent heat of the steam in the 
superheater inlet header. It differs from con- 
ventional desuperheating because no water 
is added to superheated steam. Simply, 
superheating becomes a controlled operation 
from inlet to outlet. 


Boiler feedwater is diverted around the 
economizer and passed through tube bundles 
located in the superheater inlet header. This 
relatively cool feedwater condenses some of 
the entering cleaned and dried steam. The 
amount of moisture entering the superheater 
is regulated to provide positive and accurate 
control of final temperature. In addition to 
the wide range control possible when this 
device is used, superheated steam is not con- 
taminated by water, and excessive metal 
stresses are avoided. 


A reprint of an article describing in detail a specific application of Foster Wheeler 
condenser-type superheat control is available. Ask for B-46-20. 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 
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Soturated Steam Connections to Superheoter 








Superheater iniet Header 


Superhecter Elements 







Circulcting Woter 
Control Vaive 


Disc ate 


This enlarged section through the superheater inlet header shows the 
arrangement of condenser-type control of final steam 
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RATIO OF HYDROGEN TO CARBON IN FUEL (BY WEIGHT) 


* RELATION BETWEEN HEAT VALUE OF FUEL AND AIR REQUIREMENTS 


Note how closely a measurement of heat released within a boiler furnace indicates the amount of air re- 
quired for combustion, not only for any single fuel but even for fuels of widely differing physical characteristics. 
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installations, 


the Flagan differential master system 
of automatic combustion control 


In many situations, fuel economy demands that boilers be 
able to use two, three or even more fuels, either singly or 
in varying combinations. 

One typical oil refinery, for example, burns refinery gas, 
oil, and mercaptan gas, sometimes singly, sometimes two, or 
all three at the same time. 

Bt.u. content of the oil is relatively uniform; refinery 
gas varies both in B.t.u. content and density. 

Yet—by the Hagan Differential Master method of auto- 
matic combustion control, excess air is correctly controlled 
in spite of all fuel changes. 

B.t.u. input is automatically adjusted to load demand by 
the Hagan Steam Header Master Sender. The Hagan Differ- 
ential Master Sender utilizes the boiler itself as a calori- 


meter of heat input to control air flow. In this installation, 


the heat input of all fuels in use at any instant is automati- 
cally totalized by the boiler itself, and the air flow is 
controlled accordingly. Control is positive and direct; there 
is no lagging corrector system. 

Automatic control by other methods requires extensive 
and complicated apparatus, and is commercially imprac- 
ticable because of cost and operating difficulties. 

The Hagan Differential Master method has been thor- 
oughly tested in service. It has been applied to boilers 
burning oil, gas, pulverized coal, and a variety of multiple 
fuels. Boiler sizes range from 30,000 Ibs./hr. at 200 p.s.i. 
to 650,000 Ibs./hr. at 1,800 p.s.i. Every installation has been 
entirely satisfactory. 

Our engineers will be glad to give you full information. 


Hagan Corporation, Hagan Building, Pittsburgh 30, Pa. 


HAGAN CORPORATION 


BOILER 


HAGAN 


MALL RING BALANCE 


BUROMIN 
CALGON 





COMBUSTION CONTROL 
FLOW AND PRESSURE 


METALLURGICAL FURNACE 


SYSTEMS 
INSTRUMENTS 
CONTROL 


SYSTEMS 





THRUSIORQ FORCE MEASURING DEVICES 
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C-£ PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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HEATERS 





in April 1942, a C-E Steam Generator, ‘Type VU, went 
ito service in the Minnesota and Ontario Paper Com- 
pany’s plant at International Falls, Minn. Let A. S. Oliver. 
Supt. of Steam Power, tell of his experience with this unit: 
“With the plant load geared to war production, it was 
npossible to take this unit off the line for internal inspec- 
tim as frequently as would have been the case in normal 
times, or if the plant had contained sufficient steam gener- 
iting capacity. Pg a our records show continuous 
erating periods of 432, 3d7 and 346 operating days. 
Yperating data sheets showed that overall efficiencies of 
3 to 86 per cent were maintained!” 

Mr. Oliver also reports other significant performance 
lata such as: 


(a) Over a period of several years during which the 


unit was in operation, a total of 1444 
2,385,000,000 lb of steam. 


days, it produced 
This is at an average rate of 
68,800 lb per hr or 81 per cent of its maximum continuous 
rated capacity. 

(b) Data on pulverizer operation over a 4 


shows that with ee at $.003 per 


year period 
rwhr the average 
power cost was 3.3 cents per ton. Maintenance cost includ- 
ing both labor wae material amounted to 1.12 cents per 
ton. Thus we have a combined cost of less than 41% cents 
per ton of coal pulverized for both power and maintenance. 
e e e 

It is not surprising then, that pressed for more power 
and process steam, Minnesota and Ontario Paper Co. 
The new unit of 150,000 


B-175 


again chose a ‘l'ype VU Unit. 


lb per hr capacity, is now being installed. 


ENGINEERING 
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He: is case history evidence that 
CARBOFRAX silicon carbide tile can 
stand up under punishment that quickly 
causes ordinary refractories to fail. 


The baffle indicated in this drawing of a 
bent tube boiler is subject to rigorous spall- 
ing and erosive conditions. Fireclay tile used 
this trouble spot lasted only four to six 
peeks. The boiler was shut down repeatedly 
baffle replacement. Output dropped. 
ntenance costs jumped. 


RBOFRAX baffle 18”x12”x2” extend- 
entire 29’ width of the tube bank 
allied. It has been in use more than 
and is still going strong. During 
© years, severe conditions have 
ougher due to the sand blast 
pot blower operating at 200 |b. 























pressure installed directly above the baffle. 
Destructive scurfing is counteracted by the 
high abrasion resistance of CARBOFRAX 
tile at elevated temperatures. Flame erosion 
and thermal changes are resisted. Continuity 
of operation, increased steam production, 
freedom from baffle maintenance, and lower 
costs are provided. 


This example of their ability to lick trouble 
spots is another reason for checking the pos- 
sibilities of CARBOFRAX brick and tile 
for your boiler furnaces. Used in large or 
limited areas, they help eliminate expensive 
and frequent downtimes for refractory repairs. 
Engineering assistance is at your service 
through Dept. H-127. The Carborundum 
Company, Refractories Division, Perth Am- 
boy, New Jersey. 


SUPER 
REFRACTORIES 


By CARBORUNDUM 


TRADE MARK 


"Carborundum”’ and “‘Carbofrax’’ are registered trademarks which indicate manufacture by The Carborundum Company 
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Here’s Why Pneumatic Spreader Stokers 


GET RESULTS... 


PNEUMATIC COAL FEED: Coal is dried and preheated, then 
conveyed pneumatically to the furnace, where it is distributed evenly 
over patented grates. Preheated coal ignites and burns faster when it 
enters the furnace. Fines burn more completely and less unburned 
carbon is carried over with products of combustion. 


SHALLOW, UNIFORM FUEL BED: Adjustable nozzle spreads 
coal evenly over special grate in a shallow layer. Fines burn in suspension. 
Shallow fuel bed permits use of low-pressure undergrate air and small 
fan motors. Small amount of fuel in furnace produces greater responsive- 
ness to load fluctuations. 


BALANCED FUEL-AIR RATIO: Iron Fireman’s exclusive Air 
Volumeter automatically maintains correct fuel-air ratio essential to 
peak efficiency combustion, regardless of fuel bed density or type of 
coal burned. This self-regulating air Volumeter permits the successful 
and efficient burning of low-cost coals. 

ADAPTABILITY: Pneumatic coal-conveying system, using overhead 
pipes, is easily installed in any boiler-room. Coal pick-up unit can be 
located anywhere within a radius of 50 feet or more of boiler front, at 
the side, or even behind the boiler; in another room or on a different 
floor level. 


DEPENDABILITY : Easy-to-reach mechanism can be quickly inspected. 
No moving parts are exposed to direct furnace temperatures. 














2 @ & we , @ ob thee 


 & Bs DU hive lw 


No manual coal handling. Reduced 
cinder carryover. Higher combustion 
efficiencies. Extremely responsive to 
load changes. 


Quick pick-up. Steady steam pressure. 
Low fan operating cost. Minimum 
banking loss. Easier fire cleaning. 


Efficient firing cuts coal consumption. 
Use of low-cost coal gives additional 
fuel savings. 


Low labor costs through automatic coal 
handling. No need for costly boiler- 
room alterations or elaborate conveyor 
systems and overhead bunkers. Clear 
boiler fronts and firing aisles. 


Continuous, troublefree operation. 
Freedom from costly shutdowns. Low 
maintenance costs. 


IRON FIREMAN PNEUMATIC SPREADER 








ager, C 
Plant, 
Laut 


Iron Fire 
Spreader 
modern 

ton (Ohi 
Penn L: 
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STOKER. Steam size coal is metered from The Ca 
hopper or main coal bunker and transferred * foll 
: in 
by pneumatic conveyor to furnace. Con- 6 
0 
veyor nozzle accurately spreads larger adhe 
; , : Tonnas 
particles of coal over entire grate in a Sas 
‘ otal s 
shallow, uniform fuel bed. Preheated fines , : 
; ; : . tea 
burn in suspension, reducing cinder carry- anh 
: ; ; Steam | 
over and greatly improving combustion 
4 j Firema 
efficiency and responsiveness, as compared - 
: ‘ mo) 
with stokers which do not preheat coal. a 


ea 


THE IRON FIREMAN 
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Mr. H. A. Quinn, Man- 

ager, Canton (Ohio) 

Plant, Fame Penn 
Laundries, Inc. 


Iron Fireman Pneumatic 
Spreader stoker fires the 
modern boiler of Can- 
ton (Ohio) Plant, Fame 
Penn Laundries, Inc. 


262% Saving in Fuel Costs 


The Canton, Ohio, plant of Fame Penn Laundries, Inc., reported 
the following results 94 months after the installation of an Iron 
Fireman Pneumatic Spreader stoker: 


Coal costs 124% less per ton than grade formerly used. 

Tonnage of coal required has been cut 16%. 

Total saving in fuel costs: 264%. 

Steam capacity has been increased. 

Steam pressure now varies less than 5 pounds throughout the day. 
Fireman now spends only part of his time in the boiler-room. 


Smoke inspector, who had previously threatened action, has never 
called since installation of stoker. 


FREE BOOK on Pneumatic 
Spreader Stoker Firing 


Contains full descriptions, capacities, operating data, 
etc., with layouts and photos of 10 actual installa- 
tions. Sent free, on request. Write to Iron Fireman 
Mfg. Co., 3112 W. 106th St., Cleveland 11, Ohio. 


FOR ALL TYPES 
ER, PROCESSING 
& HEATING APPLICATIONS 
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Use Armstrong Steam fF 
_. . they seldom uced attention! 


The reasons why Armstrong traps stand up so well in 
service and save engineers a lot of maintenance can be found 
in the basic design: 


INVERTED BUCKET—nothing to collapse or spring a leak. 
FREE-FLOATING VALVE—nothing to stick or bind. 


SELF-SCRUBBING ACTION—condensate rushes and swirls through 
the trap carrying away dirt and scale. 


CHROME STEEL VALVE AND SEAT—hardened, ground and lapped, 


, = Highly resistant to wear. Hemispherical valve seats perfectly in 
Here’s evidence of the ability of re . “ a 


Armstrong traps to stand up in tough 
service. Take a look at the crust of 
scale in the interior of this trap. When 
inspected it was operating like new. Every Armstrong trap is inspected and tested under preg 
The valve is clean and bright where sure before it leaves the factory. Trouble-free design pl 
it contacts the seat showing that it quality materials plus careful workmanship plus tested pers 
was seating perfectly. The vent in formance—that’s why Armstrong can guarantee “satisfaction 
the bucket (where air goes through) or your money back.” 
is still open. 

When you install Armstrong traps 
you can forget about them for a 


long time. ARMSTRONG MACHINE WORKS 
810 Maple St., Three Rivers, Michigan 





STAINLESS STEEL INTERIOR—valve lever and bucket assemblies! 
are corrosion-resistant stainless. 


Plan to modernize your trapping with Armstrongs. Call an 
Armstrong representative or write: 


THE MODERN ARMSTRONG TRAP 


Most of the Armstrong traps pictured on the right hand page 
are old timers—obsolete models—but they are still in service. 
Modern Armstrong traps are pictured at the right. They are 
available in side inlet—side outlet and bottom inlet—top outlet 
models to provide the best possible installations. There is a com- 
plete line of Armstrong traps for pressures to 2400 psi., capacities 
to 300,000 lbs. condensate per hour. 





For prices, capacities, selection and installation data consult 
the 36 page Armstrong Steam Trap Book. Write for a copy. 


ARMSTRON 
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to keep sludge down 


KEEP DIRT 
and WATER OUT! 






























De Laval Oil Purifiers are furnished in a 
wide range of capacities, enabling 
every operator to obtain the machine 
best suited to his turbine. 


De Laval Oil Purifiers keep turbine lubri- 
cating oil in best possible condition, for they 
remove both of the contaminants that tend 
to form sludge. Centrifugal force throws 

out any dirt or solid impurities that may be 
present, and—equally important—removes 
and continuously discharges any moisture. 
Thus oil maintained by De Laval Oil Puri- 
fiers is constantly cleaned and dehydrated, 
and the lubricant returning to the turbine 
reservoir is like brand new oil. 


De Laval protection costs only a scant 
fraction of the price of a single failure due to 
improperly maintained lubricants. And the 
Purifier itself costs very little to use, day in, 

day out. Supervision is at a minimum and 
mechanical trouble so rare as to be all but 
eliminated from the engineer’s thinking. 
About all that is necessary is the periodic 
removal of dirt from the bowl. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVALCOMPANY, Limited, Peterborough, Ont. 


DE LAVAL 
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An example of Micromax tem- 
perature recording in the engine 
room of Merchants Refrigerat- 
ing Co., New York. Micromax 
at lower center shows brine tem- 
perature both in and out of com- 
pressor ; instrument at top shows 
difference between in and out 
temperatures. Other Recorders 
show temperatures of brine, am- 
monia and water. 


WIRES Are Cheaper Than LEGS, 


A man would have to hustle almost continuously, from 
compressor to engine to heat-exchanger in order to collect 
by hand all the temperature readings which are collected 
for him, automatically, by the Micromax Recorders shown 
above. And the readings might not be as accurate, espe- 
cially for thermometers located above eye level, or in dark 
corners. Furthermore, there’s always the chance of erro: 
in writing down the temperature, and temperature errors 
can mean costly refrigeration. 


All these troubles vanish when Micromax Recorders 
are used. The engineer can see every temperature on 
tvery machine by moving only three or four feet. Each 
is measured for him by a micro-responsive instrument 
which is far more sensitive and accurate than the best 


a 


Jnl. Ad N-33C-520(1) 
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for Carrying Temperature Readings 


human eye. And temperatures are automatically recorded 
at full accuracy—if the log-sheet entry is ever questioned, 
it can always be checked against the record. 


Building Temperatures, too 


Micromax Recording is not limited to engines, or to 
machine temperatures. Storage spaces three floors up—or 
apartments thirty floors—can have detectors, with Micro- 
max concentrating the information at any convenient 
location. 


If you merely wish information about the instruments 
required, ask for Catalog N-33C. But if you have a spe- 
cific problem or situation in mind, and can give us the 
highlights, an L&N engineer can be of service in provid- 
ing specific facts. 


Leeds & Northrup Co., 4973 Stenton Ave., Phila. 44, Pa. 


MEASURING INSTRUMENTS - TELEMETERS + AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


LEEDS & NORTHRUP CO. 
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a A ~—S New LADISH Catalog 
and Engineering Handbook Contains Valuable Information For All Who 
Buy, Specify or Install Seamless Welding Fittings 


















This new Ladish catalog is full of up-to-the- 
minute information on fittings and piping 
design and merits the place of prominence 
on your desk and in your files. 


Logically organized and intelligently in- 
dexed for speedy reference , . . its 112 


23 


PAGES OF NEW TECHNICAL 


For engineers this handbook provides a. wealth of 
carefully integrated new technical data to simplify 
and speed up solutions to complex piping system 
design and operating problems. 


FRICTION LOSS DATA—first presented here in handy 
table form to eliminate tedious computations from 
existing formulae, these data give instant solutions 
to problems of friction and allowable velocities in 
water piping. 






pages are packed with listings, specifica- 
tions, charts, diagrams and tables which 
place at the finger-tips of Engineers, Speci- 
fication Writers and Purchasing Agents the 
detailed information each needs most about 
Ladish Seamless Welding Fittings. 





DATA SIMPLIFY DESIGN PROBLEMS 


PRESSURE-TEMPERATURE RATINGS—new, simplified 
tables give direct readings of allowable working 
pressures for any size, weight or schedule number 
of pipe at‘temperatures common to power, oil, gas, 
air and refrigeration piping. 

PROPERTIES OF PIPE TABLES—comprehensive data 
on physical characteristics of pipe assist in cal- 
culating stress, heat loss, insulation, support and 
anchorage problems. 


tactresu ecomreoceeszoe 


Friction Losses in Pounds per Square Inch 
Length of DOUBLE EXTRA STRONG Pipe C 
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iS AVAILABLE. 
















PAGES OF 
SPECIFICATIONS AND LISTINGS 
ASSIST IN SELECTING FITTINGS 





For buyers and specifiers this catalog 

provides in convenient form the de- 

tailed information they require on 

types, sizes, weights, dimensions to 

assist in selecting the proper fitting 

for any piping application. 

Included are data on American Stand- e 
ards, Stainless Steel and Alloy Fittings 

as well as details about new Ladish 

developments such as Seamless Reduc- 


ing Elbows and Tapered Tee Design. 
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"HAS 
OPERATED 


OF THE TIME 
SINCE 1939” 


reports the City ef St. Mary's, 
Ohio, of their first 2500 KW 
Worthington Turbine Generator. — 





New 2500 KW Worthington Turbine Gen- 
erator recently installed in municipal power 
plant of the City of St. Mary's, Ohio. 











2500 KW Worthington unit installed in 1939. Turbine, 
straight, condensing type, operates on 400 Ibs. steam 
pressure, 750 degrees total temperature and exhausts 


into a vacuum of 28” 
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Mr. George Prob 
: st 
Worthington Pump and 
team Turbine Divisio 
Wellsville, New York 


Dear Mr. Probst: 
that our new 2500 KW 


2500 KW Worthi 
operated 99% fae tnit was started and it has 


very nicely. 


unit i 
S that 
tion to an + would be glad to show 
to visit our 








aeohinery Corporation 


You will be inte 


six months ago. 


It's been eight years now 


Since our original 





plant. 


Very truly yo 
CITY OF ST. Mary's Be 


ed 7 Mager an/ 


City E 
ity Engineer and Dj 
Of Service and Py aa 





Many similar reports from power users throughout the country 
testify to the trouble-free, cost-saving performance of Worthington 
steam turbine equipment. In your own turbine problems, Worth- 
ington specialists are always available for expert technical advice. 
And for further proof that there's more worth in Worthington, write for 
fact-full literature. Worthington Pump and Machinery Corporation, 


Steam Turbine Division, Wellsville, NY. 
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Fluor Puisation Dampeners 
are “tailor-made” to fit every 
Specific requirement. 








R for Plant Palsy” 


*® Due to pulsative gas flow 


“Plant Palsy”... vibration due to pulsative flow in gas, air or vapor pipe lines...is 
an entirely too frequent industrial ailment. 

The ideal prescription for this malady is the Fluor Pulsation Dampener. It con- 
verts pulsative flow into a smooth, steady stream. It reduces friction losses. It per- 
mits stepped-up rate of flow. It increases horsepower efficiency. Pipe line breakage 
due to excessive vibration, with subsequent danger of explosion and costly shut- 
down, is largely eliminated. Moreover, accurate meter readings are made possible. 
The unit has no moving parts; hence no maintenance attention or expense. 

If your plant is suffering from-“palsy” due to pulsative flow, let Fluor show you 
the effectiveness of the Fluor Pulsation Dampener...as proved by hundreds of 
satisfactory installations! 


&: FLUOR PULSATION DAMPENERS 


PRODUCTS | Cooling Equipment, Mufflers, Gas Cleaners, Pulsation Dampeners 


SERVICES | Designers and Constructors of Refinery, Chemical and Natural Gas Processing Units 





THE FLUOR CORPORATION, LTD., Los Angeles 22+ NEW YORK + PITTSBURGH +» KANSAS CITY - HOUSTON + TULSA~ BOSTON 
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YOUR INVESTMENT WITH OIC VALVES 


O CONTROL the flow of steam, 
water, oil or gas that keep your 
industry running, play safe with OIC 
valves. Your engineer will verify that 
OIC provides the last word in design 
. often goes beyond the regular 
strength and quality specifications. 
Purchasing agents find that advanced 
production methods in the “model” 
OIC plant provide a lot of valve for 


the money. Maintenance men approve 
of exclusive OIC features such as the 
patented gland and gland flange that 
provides unobstructed access to the 
stuffing box . . . extra-long bushings 
that reduce thread wear . . . the special 
condensation chamber that protects 
all the packing in high-temperature 
steel valve service. It pays to invest 
in the best in valves, the pace-setter is 


OIC! 


PRECISION-SLOTTING IN OIC VALVES PREVENTS LOOSE PARTS 


OIC gate valves live a long, useful life 
because they’re not worn out by con- 
tinual scraping of wedge faces . . 


everlasting “chatter.” All OIC gate 
valve wedges are “precision-slotted.” 
Accurate guides in the body provide an 
exact track for the slot to slide on as 
the wedge raises and lowers. This pre- 
vents extra wear on the smooth-finished 
wedge face. It also assures efficient oper- 
ation when the valve is installed side- 
ways. It’s another OIC “plus” . . . an- 
other reason why OIC continues to Set 
The Pace In Valves! 
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DETROIT STOKER COMPANY 


GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 
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PREFABRICATED PIPING 
ASSURES QUALITY anp ECONOMY 
One Source for Design and Fabrication 
Pretested and Approved before Shipment 


Only Completed Assemblies billed - - 
at Predetermined Prices 


Predetermined but flexible Delivery Schedule 
Reduction in Field Assembly Time 











Products Manufactured 
Pipe and Tube Fittings SEATE 
Engineered Pipe Hangers 
Prefabricated Piping 
Grinnell-Saunders Diaphragm Valves 
Thermolier Unit Heaters 
Job Work Casting 


Automatic Sprinklers and Special 
Hazard Fire Protection Systems 


Amco Humidification and 
Cooling Systems 


Other Piping Specialties 
Supplier of ... 


GRINNELL COMPANY, INC. 
Executive Offices 
PROVIDENCE 1, RHODE ISLAND 


LL 





Pipe, Valves and Fittings ‘nen % 
Specialties for Plumbing, Heating 
Water Works and General Piping WHENEVER PIPING 1S INVOLVED 
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@ You'll get extra power 
from turbocharged Inger- 
soll-Rand Type “SS” Diesels 

. 50% more power than 
from an unsupercharged 
engine of equal displace- 
ment. 





Besides this, you'll get... 


POWER you can rely on— 


PLUS tow fuel consumption (.38 lb. per bhp-hour at full and 


34 load, .40 Ib. at 4 load). 


POWER for driving generators, blowers, pumps— 


PLUS better generator efficiencies and more conservative 
gear ratios for blower and pump drive. 


POWER for mines, factories, ships, refineries, pipelines 
PLUS: tow maintenance costs. 

Conservatively loaded bearings, controlled cooling and small 
easily replaceable parts result in low maintenance. 


POWER wherever you need it— 
PLUS .. small foundation and low headroom requirements. 


if you’re thinking of a Diesel installation, look to the POWER PLUS of I-R Diesels. 
They are built in 3, 4, 5, 6, 7 and 8 cylinder sizes ranging from 225 to 900 hp. 
An — from any of our branch offices will be glad to give you full details. 


COMPRESSORS « we ToOs 
ROCK DRILLS + TURBO BLOWERS 


CENTRIFUGAL PUMPS » CONDENSERS 
OIL & GAS ENGINES 
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When you look iato the AMEROID system 


you'll find it backed by all the factors necessary for 
a completely successful boiler water treatment... a 
national service organization of trained chemists 


and engineers; modern analytical laboratories; 


Lasteltl fa +7 LABORATORIES SERVICE 


xe & 


RESEARCH CONSULTATION EXPERIENCE 





controlled manufacturing facilities; a progressive 
research program; and the “know how” that comes 
only from wide experience. An AMEROID 
representative will be happy to discuss boiler 


water conditioning with you at your convenience. 


E.F. DREW & CO., INC. 
15 EAST 26th STREET, NEW YORK 10, N.Y. 


COMPLETE AMEROID SERVICE is avail- 
able in key cities of the United States, 
Canada, Mexico, Brazil and Puerto Rico. 
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“Right Away is Right!” 


——- was no delay in procuring 
the special fitting shown above. 
It was fabricated on the spot, when 
needed, with a standard TUBE-TURN 
welding elbow taken from the nearby 
TUBE-TURN distributor’s stock. 

Thus, TUBE-TURN welding fittings 
and the welder’s art save time and 
money on special applications in 
countless variations. 

TUBE-TURN welding fittings are 


TUBE-TURN 


TRADE MARK 


particularly suitable for pipe fabri- 
cation because of the uniform wall 
thickness and full circularity which 
allows them to be successfully cut 
and joined in special ways. They are 
uniform from fitting to fitting. Or- 
der two or a thousand TuUBE-TURN 
welding fittings of the same size and 
part number—they will be dimen- 
sionally alike. 

The extent of the TUBE-TURN line 


is a big advantage in solving many 
different problems of pipe engineer- 
ing and fabrication. There are more 
than 4000 different types and sizes 
of TUBE-TURN welding fittings and 
flanges. They come in many metals 
and alloys. For details, contact your 
nearest TUBE-TURN distributor. For 
his name, write to— 


TUBE TURNS, INC., LOUISVILLE 1, KENTUCKY 


District Offices at New York, Philadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


tt. Welding Fittings and Flanges 
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Sure, Your Local “Swami” can pick a motor 
for you in an instant! But if you want 
motor counsel you can bank on... you'll 
consult a reputable motor manufacturer. In 
place of crystal-ball gazing, he'll advise you 
to follow practical and orderly steps in arriv- 





First, Study Your Power Supply . . . voltage, 
frequency, number of phases; the p.f. re- 
quired by your utility. Judicious selection 
will help balance your motor capacity .. . 
lower power costs. And check the voltage 
regulation— choose motors with enough 


Study the Driven Machine and surroundings. 
What hp? What starting torque? Will you 
need a horizontal or vertical motor — direct- 
connected, belt-driven or gear-operated ? How 
about surroundings — ambient temperature, 
moisture, corrosion, dust. Each calls for a 
particular type of protection. Now. . 


ing at right motor selection, For example... torque to start and carry the load. Next... 


= Wise Motor Choice Saves Power; Ups Profit! 















































Z many 

igineer- 

fe mors ES, CRYSTAL-BALL GAZING methods 

<a ate out when you're trying to get 

mela = maximum return on your electric motor 
ct your —f= investment. Slip-shod selection usually 
or. For == results in over-capacity, high power and 

= maintenance bills — the kind of costs 

NTUCKY - {= that in the competitive era of tomorrow 

Pittsburgh =T- om you won’t be able to afford! 

Los Angeles fe T= |= That’s why it pays to know more 
=[- — about all types of motors . . . their oper- 
=i—-i~ ~ ation . . . limitations . . . maintenance. 
—T. | ~ And there, too, is where your Allis- 

J Chalmers motor expert can be of real 
— help! ALLIs-CHALMERS, MILWAUKEE. 
A 2328 


Study Your Motor Characteristics. A-c motors? 
For most jobs they're satisfactory and eco- 
nomical. D-c motors? For wide speed range; 
for fast acceleration or reversal they may 
prove your best bet. Synchronous motors? 
When applicable they give you low-cost p-f. 
correction. You're still undecided? Call in 
your nearby Allis-Chalmers motor expert. 
He'll be glad to help you decide—with rec- 
ommendations backed yy 50 years of motor- 


building! 


ALLIS - GHAL 


One of the Big 3 in Electric Power Equipment- 
Biggest of All in Range of Industrial Products 
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Who solves 
your puzzles? 


> haping high-pressure piping to fit into a com- 
plicated piping system—or to connect intricate 
vessels—is a far more exacting job than match- 
ing the pieces of the most involved jig-saw 
puzzle ever made. 

For if the piping isn’t formed “just so” and 
nozzles and flanges aren’t placed and angled 
precisely to fit your piping plan, the trouble 
at installation time is just the beginning of 
what can happen Iater. 

That’s why how your piping fits depends on 





who fabricates it. 

The extreme accuracy that distinguishes an 
M. W. Kellogg job is the sum of many things: 
the long experience and stability of the Kellogg 
organization—plus the most advanced equip- 
ment and testing devices— plus an error-proof 
check-up and inspection procedure that stays 
with every job from layout to final O.K. 

It’s extra quality like this that has built 
Kellogg’s reputation for dependability. It’s also 
one of the big reasons why so many of the 
world’s top industries turn to Kellogg when 
there’s a particularly tough job to be done. 





is Sane ML. W. Kezrocc Company & 


sion > a 
NEW YORK e 
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SUBSIDIARY OF PULLMAN IN( 


JERSEY CITY © BUPPFALOCG. * 
HOUSTON «© TORONTO © LONDON °* 


LOS ANGELES 
PARIS 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS...IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


Metallurgical Research con- 
ducted continually by rec- 
ognized specialists who 
have made major contri- 
butions in this field, 
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Unique Technical Backing of 
an extensive organization 
with an international rep- 
utation in both process and 
fabrication engineering. 


Complete Facilities for the 
fabrication of steel prod- 
ucts from simple forgings 
to the most intricate 120 
foot towers. 


Quality Control embracing 
the constant applicationof 
the most advanced inspec- 
tion methods, both visual 
and non-destructive, 


On-Time Delivery made pos- 
sible by a flexible plan- 
ning group authorized to 
re-route work to meet 
promised dates. 
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Top Welding Performance 
assured by specially de 
signed equipment and 
exclusive employment of 
master operators. 





LAYOUT OF G-W COAL-HANDLING SYSTEM 


U. S. ASBESTOS DIV., RAYBESTOS- MANHATTAN, INC. 
MANHEIM, PENNA. 


MACHINERY — 
PLATFORM 


LIVE STORAGE 


475 TONS RESERVE STORAGE 




















TOTAL AVAILABLE COAL STORAGE 
550 TONS 
































A complete system of coal-handling: track hopper, elevator, silo—and all connecting equipment 
for mechanically — coal through the system to the stoker hoppers—all G-W. 


Basically simple . . . your conveyor can be apron, reciprocating or drag feeder; elevator—gravity or 
centrifugal discharge; silo—concrete, tile or steel; stoker served 
/] by spout, screw conveyor or weigh larry. 


G-W will assume full responsibility for initial design, manufacture and complete erection. 


G-W HANDLES IT... G/i£FoRD-Wo0o Co. x6 


faster - easier - cheaper 


NEW YORK 17 Factory: CHICAGO 6 


420 LEXINGTON AVENUE Hudson, N.Y. ; 565 W. WASHINGTON ST. 
SINCE 1814 
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Up to 134% more starting torque per pound 
of motor... with as much as 116% more maxi- 
mum torque per pound! As much as one third 
smaller...yet stronger mechanically AND 
electrically than any previous Westinghouse 
induction motor! 

That's the achievement represented in the 
Westinghouse Life-Line—the biggest single ad- 
vance in fundamental motor design in 58 years. 

It wraps up in one solid steel-encased package, 
user preferences formerly obtainable only as 


* 


custom-built features, if at all. 

It makes available to industry, in a standard 
line of motors, improvements perfected for 
special wartime requirements. 

Life-Line Motors are now in production at the 
new Buffalo Westinghouse Motor Plant, in 
frame sizes representing the popular demand of 
induction motor ratings. Check your nearest 
Westinghouse office for availability, or write 
Westinghouse Electric Corporation, P, O. Box 


2025, Buffalo 5, N. Y. J-21408 


Westinghouse 


PLANTS IN 25 CITIES... 


OFFICES EVERYWHERE 


lnmorors 








ALL-STEEL PROTECTION 


All frames, feet and brackets 
are HEAVY STEEL. Statorsare 
far stronger...new core lock- 
ing device eliminates rivets. 


LESS SPACE PER HP 


Life-Line Motors occupy less 
space per hp than any other 
standard motor... are easier 
to build into machines and 
install in cramped quarters. 


NO LUBRICATION FOR 5 YEARS 
No greasing is needed for AT 
LEAST FIVE YEARS. Bear- 
ings are pre-lubricated...seal- 
ed against dirt and moisture. 


IMPROVED WINDINGS 
New insulating materials... 
coil winding techniques 
.-. Stator slot designs... give 
new record-setting protection 
against electrical failures. 


NEW QUIET SMOOTHNESS 
Life-Lines cut vibration and 
noise to new low limits for 
standard motors... satisfy 
many “special motor” needs. 


NEW SLEEK LINES 
The Life-Line has sleek lines 
..-.asmooth finish... discour- 
ages dust and dirt accumula- 
tions... harmonizes with mo- 
dern machine and tool design. 














Best Proof of /200/MA/tefil” 


water treatment results in food 
industries plants 


















throughout the country: 


Ob24.: all Nalco 7 


industries have been getting nea 
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have had Nalco Service for 


over /5 


the Scientific System of “7 
Water Treatment for All Industry # 


¥ 


NATIONAL ALUMINATE CORPORATION 


6224 W. 66th Place, Chicago 38, Illinois 
Canadian inquiries should be addressed to Aluminate Chemicals, Ltd., 
555 Eastern Avenue, Toronto 8, Ontario. 
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Trust the pumping to a 


MARLOW SELF-PRIMING 
CENTRIFUGAL 


Placed 15, 20—as high as swenty-fwe feet above 
the liquid—a Marlow industrial pump primes, 
pumps and reprimes automatically. Marlows han- 
dle clear water, coolants, chemical solutions, 
volatile fluids, liquids containing abrasives . . 
Capacities 25 to 3500 gallons per minute. Write 
for Industrial Pump Bulletin. Marlow Pumps, 
574 Greenwood Avenue, Ridgewood, N. J. 


Marlow Pumps 


Manufacturers of Quality Pumps Since 1924 


HIGH LIFTS >>), 























Keep Your 
Coal Bins, Hoppers 
and Chutes 


Open and Free-Flowing! 


with 


SYVTRON 


"*Pulsating Magnet'’ 


ELECTRIC 
VIBRATORS 


3600 powerful, pulsating vibrations per min- 
ute break down arching and plugging— 








eliminate pounding and sledging. 


Write for Folder 
1-44, or send us a 
dimensional sketch, 
giving gauge of hop- 
per walls, etc. 


SYNTRON CO. 


494 Lexington 
Homer City, Pa. 























PREVENTION 


CO, INDICATOR 


The relationship of the CO2 test to smoke preven- 
tion is very close. A boiler that smokes is a boiler 
that is burning fuel inefficiently. CO2 percentage 
in the flue gases—easily and quickly measured 
with the FYRITE—is an accurate, dependable in- 
dex of combustion efficiency. 


















Checking COz2 content of the flue gases regu- 
larly with the FYRITE is your best assurance of 
conti ly taining maximum combustion 
efficiency, which insures fuel economy, long fur- 
nace life and freedom from smoke nuisance. This 
freedom from smoke is doubly important now with 
smoke abatement ordinances being enacted in a 
rapidly growing number of localities. 











There is nothing tricky or complicated about aCOz2 

test with the FYRITE—requires no skill or special 

$24 00 Complete with rubber as- —training—there are no valves, clamps, or leveling 

pa PA gd Be pie ba naps bottle to manipulate—one test takes less than a 
7 * minute. More than 13,000 in successful use. 


Send for Bulletin 703. 


BACHARACH 


Industrial Instrument Co 





OXYGEN INDICATOR employing FYRITE 
principle, for direct oxygen gnalysis, also 
available. Ask for Leaflet 700. 


7000 BENNETT TREET 
PITTSBURGH 8, PA. 











Makes ALL 


Valves 
INSTANTLY 
Accessible! 


© Inexpensive BABBITT Sprocket 
Rims provide instant, handy con- 
trol of overhead and other out- 
of-reach valves. Now — valves 
can be installed anywhere they 
should be, regardless of acces- 
sibility. 

Babbitt Rims fit any valve, any 
style, with either rising or non- 
rising stems. Installed in a jiffy 
... simply by clamping directly 
onto hand wheel of valve. Do 
away with clumsy makeshift cp- 
paratus or specially-made chain 





Ten standard sizes take care 
of all types and makes of 
valves; fit valve wheels from 
2 to 30 inches in diameter. 


e wheels. 
Request Illustrated Catalog Bul- Distributors in 
——<—°--- * All Principal Cities 


BABBITT STEAM 


SPECIALTY CO. 


NEW BEDFORD. MASSACHUSETTS, US. A 
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CLASSIFIED ADVERTISING 





HELP WANTED 


EQUIPMENT FOR SALE 


EQUIPMENT FOR SALE | 

















Construction Superintendent 


Large engineering organization de- 
sires construction engineers. Must 
have considerable experience in 
steam electric power plant con- 
struction, and be thoroughly quali- 
fied to direct field layout work, 
preparation and construction re- 
ports and specifications for subcon- 
tracts. Submit complete experience 
record. 


Box 1587 
POWER PLANT ENGINEERING 
53 W. Jackson Bivd., Chicago 4, Ill. 








CENTRAL STATION 
RESULTS ENGINEER 


Large Eastern Utility, which is ex- 
panding its facilities, has excellent op- 
portunity for a Graduate Mechanical 
Engineer who has had broad experience 
with a large boiler manufacturer. Must 
be familiar with design and construc- 
tion and have had extensive experience 
in operating and testing large modern 
pulverized coal fired high pressure gen- 
erators. 

Will be responsible for the efficient 
burning of coal in a group of steam 
generating stations. 

Please give age, education, details of 
experience and state salary requirement. 


BOX 1597 
POWER PLANT ENGINEERING 
53 W. Jackson Bivd., Chicago 4, Ill. 








Mechanical Engineer Executive 


With administrative experience in con- 
nection with the design of steam elec- 
tric generating’ stations. 


LARGE EASTERN UTILITY 
All replies strictly confidential. 
ADDRESS 1596 CARE OF 
"POWER PLANT ENGINEERING" 
53 W. Jackson Bivd., Chicago 4, Ill. 











WANTED — BY OIL COMPANY IN 
TEXAS—Man under thirty-five (35) expe- 
rienced in water treatment, testing and 
control for high pressure boiler plant in 
Southwest Texas. Plant is part of Natural 
Gasoline Processing Plant. Degree not 
essential but experience absolutely neces- 
sary along lines required. Give complete 
details as to experience and qualifications, 
salary expected and availability in first 
letter. Address Box 1586, Power Plant En- 
Pane. 53 W. Jackson Blvd., Chicago 


GENERATORS —FOR SALE 


NO. 1 GENERATOR 


Vilter Corliss Engine No. 188211, size 
18”x36” with a Sprague Electric D. C. 
Generator No. 212079, type S, form B, 
200 KW, 1600 amps, 120 RPM, 115-125 
volts. This generator is in excellent 
condition and is still operating daily. 


NO. 2 GENERATOR 


Automatic Skinner Engine No. 7391, size 
14”x15” with a Sprague Electric D. C. 
Generator No. 55091, type M. L. 75, 75 
KW, 600 amps, 275 RPM, 115-125 volts. 
In good condition. 


Will sell these generators at sacrifice. 
Being replaced with larger units. If 
interested contact: 


Purchasing Agent 


MILLER BREWING COMPANY 
MILWAUKEE, WISCONSIN 











FOR SALE 


COMPLETE 2500 KW 
STEAM POWER PLANT 


consisting of two, 1250 KW _ 3-phase, 
60-cycle, 2300-volt, Allis-Chalmers turbo- 
generators with control panels, con- 
denser, boilers, economizers, super- 
heaters, feed water regulators, pumps, 
piping, induced draft fan, direct firing 
coal pulverizers with bin and stand-by 
fuel oil burning equipment. All equip- 
ment complete with motors and controls 
where required. In excellent condition 
and now in use. Will be available about 
January 1, 1948. 


Box 1599 
POWER PLANT ENGINEERING 


53 W. JACKSON BLVD. 
CHICAGO 4, ILL. 








INSTITUTIONS AND SCHOOLS 











Mechanical Engineering Review 


Complete Refresher and Coaching Course 
for Professional Mechanical Engineers’ 
State license examinations. Thorough; 
Reasonably priced. For details write: 
“ENGINEERING REVIEW" 
Box 424, Cincinnati 1, Ohio 














HELP WANTED 


MECHANICAL ENGINEER WANTED — 
Several years’ experience in Steam Power 
Plant Operation; age under 36; Pacific 
Southwest; permanent; expanding com- 
munity. Address replies to Box 1594, 
Power Plant Engineering, 53 W. Jackson 
Blvd., Chicago 4, Ill. 











MECHANICAL ENGINEER graduate hav- 
ing basic technical knowledge and prac- 
tical experience in operation and mainte- 
nance public utility thermal stations. Du- 
ties supervision, operation and plant bet- 
terment several steam and diesel stations 
public utility system South America, Ex- 
ceptional compensation for man having 
more than average ability and possessing 
supervisory experience. Address Box 1598, 
POWER PLANT ENGINEERING, 53 W. 
Jackson Blvd., Chicago 4, Ill. 








BOILER 


FOR SALE 
20 HP 100 LB ASME Code Ames Iron 
Wks Portable Horizontal Fire Tube 
(Used). 
The Green Fuel Economizer Co., Inc. 
BEACON NEW YORK 














POSITION WANTED 


POSITION WANTED—Maintenance Super- 
visor or Plant Engineer. Age 37. Expert- 
ence 14 years in maintenance construction, 
and operation of large boilers, turbines, 
and associated equipment. Familiar with 
A.S.M.E. codes and modern technique of 
power plant maintenance, including high 
pressure steam-pipe and boiler welding, 
machine shop, and electrical. Capable of 
supervising all work on boilers and tur- 
bines. Now employed as Supervising Me 
chanical Engineer. Will consider assistant’s 
position with possibilities. References, 

ddress Box 1595, POWER PLANT EN- 
GINEERING, 53 W. Jackson Blvd., Chi- 
cago 4, Ill. 


HELP WANTED 


PROMINENT MID-WESTERN GLASS 
COMPANY will consider applicants with 
sound technical education or experience 
for position in research, development and 
combustion engineering. Address Box 1588, 
Power Plant Engineering, 53 W. Jackson 
Blvd., Chicago 4, Il. 
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with QUESTIONS GL ANSWERS 


ENGINEERS - 
* 


J) et 2D Be ee 2A eS ee 
QUESTIONS and ANSWERS 
JUST OUT! Audels Power Plant Engineers Guide. 


Pages, over 1700 Illustrations. 1001 Facts, Figures 
and Calculations for 
Water Tenders, Oilers, Operators, Repairmen and 
Applicants for Engineer’s License. 


=_— — = FREE TRIAL! — — — — 
AUDEL, Publishers, 49 W. 23 St., New York 10 
“4 [ man AUDELS POWER PLANT ENGINEERS GUIDE for free ex- 
amination. If 0. K. | will send you $1 in 7 days; thenremit $1 

COMPLETE 


















all Engineers, Firemen, 





STAR UNIVERSAL NO-LEAK TESTER 


Combines in one tool the two 
methods of testing constantly 
used by electricians for repair 
and maintenance. 


@ FOR LINE AND POWER test- 
ing, the plug is inserted into the $2.50 
insulated frame as shown to the 

right, and circuits of 110-600 Postage 10c 
volts are positively tested. 





A complete Steam Engineers Library covering ely ne at testing on 
Theory, Construction & Operation of Power House oe Atte sey ie job. Simply ’ 
Machinery including Steam Boilers, Engines, Tur- Rive io any<ouilet — ne bat- PRICE 
. ae “ed +4 A teries needed R 
bines, Auxiliary Equipment, ete. 65 chapters, 1500 ° ONLY 














Motors, fixtures, and appliances are quickly 
tested for open circuits, dangerous grounds or 
short circuits. Traces circuits in wiring, radios, 


{ monthly until price of $4 is paid. Otherwise i will return it. airplanes and signal circuits. 
moemenanet °° ""* oo === SE ErPEIN OLOGY - BRING THE JOB TO THE TESTER 
Get this information YEP RR tf --*---- 2-5 -c 2927 yh ee —_OR THE TESTER TO THE JOB. 
Yourself. Mail Coupon rey Occupation ¢ 1G : Send for free illustrated circular describing uses a46-¢ : 

Obligati 3 PGE eT. er eee pO Ty oe 235 CANAL STREE 
Satisfied. ASK TO SEE IT. SD CEE Mivcccicccccandcsntiamenawaden PPB STAR a UhY 3 CO., INC. NEW YORK 13, N. Y 
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aucansas Fuel OR Co... «0 sc.ccccccssecie * 
Armstrong Machine Works........... 32-33 
eee UEING COs ce vnccecccnceowaus isceew S 
Audel & Co., Theo..... iesGikeneane wee 190 
Babbitt Steam Specialty Co............ 189 
Babcock & Wilcox Co., The.......... 18-19 
Bacharach Ind. Inst. CO... ...6.....06scees 189 
MIO, DICROE © Olse as sad cecceseeuenvass 20-21 
MRRP INIA RENEE CO oii Sotccnctcececcetes ® 
Beaumont Birch Company.............. 140 
Belmont Packing & Rubber Co., The. .162 
St Wire ene ee Bh EP concesenneneenes 127 
mere-arener Co.,, TRGisc.scccccivvccuess * 
ODOR. ENGGR -OCOh 6 ccccccnennéwetees 153 
Bros Boiler & Mfg. Co., Wm........... * 
MIE Clee Ek coc cedcocesecceseseve * 
Buell Engineering Co. .......ccceccseces * 
Carbide & Carbon Chemical Corp....... 192 
Gerporundum Co.,. THE: 6... .sccccccces 28-29 
en Oe Be Wee cncancdedesneceoacae bd 
Chapman Valve Mfg. Co., The......... 
LR EPPO errr Yaalae Back ne 
Chicago Metal Hose Corp.............. 
Semen COMPANY: cic cecce cic wecscccses * 
ees SETVICe Ol) CO. oo. cccinesceoeaes * 
Cochrane Corporation ............. 125, 176 
Combination Pump Valve Co........... * 
Combustion Engrg. Co., The......... 26-27 
Condensed Service & Engrg. Corp...... * 
DOR Cha oct c Osa as os ceases wonKees 63 
nme PRCHING COs... eccdeccvcsccsanss * 
Crocker Wheeler Elec. Mfg. Co........ 57 
Cutler-Hammer, Ince. .......... Back meee’ 
Cyclotherm Corporation ............ es 


Dampney Company of America, The...134 


Mee ete. CO... Nev adi cecenccwedcunss 136 
eS Ae ee rr re 155 
MNS TUCGUIBCOP COk cc ccciscccesocsncces 144 
mearborn CHEMICAL CO. 66.6 ccccsecis ccs * 
DeLaval Separator Co., The............ 34 
DeLaval Steam Turbine Co............ 174 
Detroit Stoker Co........ TORT OCC Ee 41 
Dominion Chemical Co., Inc............ = 
Powell, Incorporated ..........cesccece * 
pmawrice CO. BNC). Br Bi ciccccesuacness 44 
peegeon, Inc., Richard... 2.0.60 .<08. 178 
Eastern Gas & Fuel Associates 

MRP WIMIONE che sopesitc  cecuesevenus be 
Roonomy Pumps; Hie... .:..< 0... eccccess. * 
Edge Moor Iron Works, Inc............ bd 
MOWGrd Valves, THC. <0 csccsccessccsecs 123 
Main SOrtene? COLD. «6.066 605605 we atee OO 
MOO asco wiles dina wdcodnudert 2-3, 169 
MECOr CO THO. css cewcincesweaceess 168 
Enterprise Engine & Foundry Co......149 
mre Clty Tron WOPKS. «000.6606 c0ccces 157 
Ernst Water Column & Gage........... ° 
mretiastine Valve Co... ... cc. cescceces * 
Fairbanks Company, The.............. bd 
Fairbanks-Morse & CO.............00.: * 
Fairmont Coal Bureau................. * 
Palstrom Company .........s.seccccees * 
Werie Engrg. Corps... os. ccsecccccecc * 


Fisher Governor Company............. bg 
Fiske Brothers Refining Co............. 142 
Ns Coon 6 dccescaveceeecaces 187 
Fluor Corporation, Ltd., The........... 39 
Foster Engrg. Company................ 67 
Foster Wheeler Corp... ......0......-.24-23 
PYGMOO PROGR GO .c ccicccccscvcccvecess bd 
iy af. a ee ~~ 
Gamnlen CHEMMIGEL COs ccccccccees oven * 
Garlock Packing Co., The.............. * 
CEOMIGND CD Chis ois eee kcdidievcccdeies * 
General Electric Co........... erie 4 
Gifford-Woo0d Co. ...cccccss: . 49 
Golden-Anderson Valve Specialty Co. 180 
Goodall Rubber Co., INC... .c0cecccccas * 
Graver Tank & Mfg. Co., Inc.......... * 
COUMINOEE Ole” BNO a ic caneecnenvecuicenes 42 
Griscom-Russell Co., The. ieee dies cones 165 
wraerine: & Coy, Ine, De Woes ccccdcvcccs 166 
Pagan CORPORATION ccc cc vice ces ceed 24-25 
Eaeee EQUOOMOION oe wn cdiecccacncederaes 16-17 
Hays Corporation, Theis sc. cccsiccccces * 
Heating & Ventilating Exposition......156 
Henszey Company ............ Deere 
Hendy Corp., Joshua......... ecewnacoree 
Hope's Windows, IWG@.cicccccccnccccscc: * 
Huyette Co., The Paul B............5. 164 
Illinois Water Treatment Co........... * 
Brmlee, TNCOPMOFAICR ci ccgciceccececcs * 
PRGCISONSMAM COs cscccccsecsecccccne & 
International Nickel Co., Inc., The..... 163 
Iron Fireman Mfg. Co................30-31 
SORROEMOTE UITITOMD Oe 66 66k bas Sei c ee 178 
BOmEOe Were City TMG sc oc nck cee cccneas 143 
EC ER Re cndccncheiceundeeaundes 6 
RU MM NR EINE a5 ers Were tteachancueers * 
Keasbey & Mattison Co................ 133 
Netlogg Co., "FRO Mi. We xc ccccckcessice 48 
Kennedy Valve Mfg. Co., The.......... * 
Kicley & Muciier, INC.........666csscecess 59 
RUNNER GOSS oe deh isos dcdececndeen 187 
Koppers Company, Ine. «...<......0050<. * 
EMGiA COMMDGIY i6kccccccccccscuses cS 
Leeds & Northrup Company............ 35 
EGOHS CONGO do cc hccisc ds cckesenwnes * 
PISO CO 5 605 beige i hhenceseseeedes EGS 
Liquid Conditioning Corp.............. * 
Liquidemeter Corp., The............... * 
Lunkenheimer Co... THE. .6....6cccccees 61 
Manzel Bros. Compatiy.........6.6csces bd 
os ee ee eee 146 
Marley Company, Inc., The............ 58 
Marlow Pumps ...... ere 
Maxim Silencer Company, “The Piewiaees 187 
MeGraw-Filll Book Co... 2.26.66 cs ccccee * 
WOreGn Ceti, SUG cccxcrccsianccees ° 
Metalock Casting Repair Service....... 160 
Midwest Piping & Supply Co., Inc.... * 
Mitchell @ Co., Ine, W. Ki... .. cc ceu. 119 
National Airoil Burner Co., Inc........ 184 
National Aluminate Corp............... 52 
National Boiler Protector Co........... 182 
aga) Wale Wate COs scceccccscccces * 
INGE Oe NW Cig NIG a ibe ccieutcesenes 185 
NIAAR A BIO Cie. ogc ccisicccnc census 148 
Nichomon G'Co., Wi Bieccksk cc isccccens 176 
Northern Equipment Co................ 69 
INGHRe COIN 6 iin se ce hewcdewiececanues 171 
CGMIKG, PROGUCIG Qeilaiiiec osc ddess cecews 174 
Chale Teac Ce, Tike kine ccckccvencss 40 
Peabody Engrg. Corp... ..6.cscceccccee 145 
Pennsylvania Crusher Co.............. -192 
OE GANGS WINNIE 6 6k 6s wee es enccetewes * 
WN te Oo vc caccdsesccvenvesuess 188 
Wamter Cok, TGs Bes Whe dk bak vee cdsiwsecex bd 


PORE Gis RE Wi oiviasciccascacscssaax 173 
WAR EOD Che «a kn oe ccns cesccdccese: 121 
Precision Thermometer & Inst. Co..... 142 
We Omnee CAs Ws  ceccdcadeusscuaestes 185 
% Proportioneers, Inc. %..........e0e: ° 
Quaker Hialer Cum... cc csccc ic ccswexce. 185 
Naybestos-Manhattan, Inc. ........... 183 
Reading-Pratt & Cady Div. of American 
Chain & Cable Co... "TH@<.....ccctcc. 179 
Reliance Gauge Column Co., The...... 128 
Republic Flow Meters Co.............. 12 
RRGROOTOIN CNS odds dxcccndsecseascactesca bd 
Resinous Products & Chemical Co., The * 
Richardson Seale Ceiscc.. ccccsccsscncs * 
Ross Heater & Mfg. Co., Inc........... bd 
Rote Div. Of BIE Cis. cccscccccxs 169 
Saved Comipeiie: Gis occ cccccccccccens _ 
SGGNG Pachine Coes <.csccisdcesscacke 
Sier-Bath Gear and Pump Co., Inc..... * 
Simplex Valve & Meter Co............. * 
SCIGTE GUIS Chaisikdc ccc sc cccceces 167 
SURITIOP BING COs aos decane ceeeceewes - 
SmnGoti- Om Bale Co asccik cccciseccssens 186 
Spee Th Chie cae ncenassdcdsccs 55 
Sawes Con, THOC@: Pisce caccsccseecawne 192 
Standard Oil Co. of California......... 45 
Standard Oil Co. (Indiana)........ 151, 152 
eat DOS Ow TNO ii ec dens ondesscdaece, 190 
Steammaster Automatic Boiler Co...... 139 
Sterling Engrg. Mfg. Corp............. 182 
SIGE GRINS occ cddcceccdeccdecsucess 178 
Stone & Webster Engrg. Corp......... ° 
Sees © IN scsi canaducdcadacaes ° 
wren Cee CNN fo i eewacswcccecscanas * 
PERC CIN bins decsccedsveceede 189 
"Rae Ge One We Biv icdsccccwntediences 170 
SOME MEI, Cis gicncceceeasedeaes ® 
Terry Steam Turbine Co., The......... 130 
UMMMIEARS NMG sicdececcuacedadsaeaces 9 
ee Co, FI ios hide cecsccas 121, 161 
Tide Water Associated Oil Co......... 135 


Todd Shipyards Corporation 
(Combustion Equipment Division)... * 


Treasury Department ................ bg 
Troy Engine & Machine Co............ 138 
RU CO avccausccceddacsdaucus 46 
Union Carbide & Carbon Corp.......... 192 
United States Hoffman Machinery Corp. * 
United States Steel Corp............... * 
Universal Atlas Cement Co. 

(Lummnite Division) ~.....ccccsssccees ° 
Vietor Products Corp. ..2....cccccccess bd 
Vogt Machine Co., Inc., Henry........ 159 
Wailes Dove-Hermiston ............... bd 
WSIGEOm Costs DON oc i5cs ss ccccdacce 
Wallace & Tierman Products, Inc..... 141 
War Assets Administration............ . 
WHER Paro ooo orn s ck cs cicadse * 
Warren Steam Pump Co., Inc.......... 137 
Western Precipitation Corp............ * 
Westinghouse Electric Corp.......... 50- - 
Wheeler Sife Cth, C.. eccccccciicccs 
WIRING ONR i vases ccdeessesceeewe * 
Whiton Machine Co., The.............. * 
Wickes Boiler Co., THE. .....cccsscccce es 
WRUNG Gis eis ONE a ide ce ceeedoasicat ° 
Williams Gauge Co., The. ......cc.s.0- 182 
Williams Valve Co., The D. T.......... 192 
Weare sees: Wet @h ass wacecasedascas * 
Wie Wate: Co, Ee Dakss cccccaesdvceces 154 
Ww ae Pump & Machinery 

CAMNDG ccaakseceasced 13, 14-15, 38, 129, 181 
Wright- MRT OR i actecuesecswecsader 180 
Yawnall-Waritie Cou. ...ccccesccue. 10-11, 70 


Firms whose advertising is not in this 
issue but is appearing in other issues are 
marked with an * 
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r—Prepare Free-Flowing 
Steam Coals...Economically 


Protect Conveyors, 
Pulverizers and Stokers 


Use 


for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodise 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 

















If you are engineering a new station, or planning to 
modernize an old one, see that the blue prints pro- 
vide for “Pennsylvania” coal preparation equipment 
... engineered to meet specific conditions, to per- 











form dependably, with minimum operating attention 
and at lowest possible maintenance and power costs. 


“Pennsylvania” Bradfords, Bradford Hammermills, 
Hammermills, Rolls, Granulators and other prepara- 
tion units are being installed in greater numbers than 
ever... at power stations, coking plants and mines. 


We will be happy to consult with you... to make 
recommendations based on our more than 40 years’ 
experience. 


PENNSYLVANIA CRUSHER COMPANY 
Liberty Trust Bldg. + Philadelphia 7, Pa. 


New York © Pittsburgh © Birmingham © Chicago © Los Angeles 
Associated with Fraser & Chalmers Works, London 















a jiffy. 


Dense without being brit- 
tle—tough, yet resilient. 
Vuleodise will not swell, 
warp or soften—in fact, 
its absorption is less than 
1 per cent. ... That is 
why an old Vulcodise 
comes out of the disc 
helder as easily as a new 
ene gees in. Ne need fer 
hammer and chisel te cut 
ys dise out in pieces— 
istorting and disfiguring 
the holder. - 


THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 


off and replaced in 











NOW you can have the 


FYR-FEEDER 


The World's BEST and SIMPLEST AUTOMATIC COAL FIRING MACHINE 


FREE OF INVESTMENT 


if your Company's fuel bill is $5,000 or more annually 

os FYR-FEEDER SAVINGS will PAY for FYR-FEEDER. 
We (not your company) will make the Investment. We will take our entire 
payment from the Savings as made. After FYR-FEEDER is paid for EN- 
TIRELY by SAVINGS, it will continue to SAVE money for you and make 
the work of firing EASY. Thousands of FYR-FEEDER UNITS are making 
large SAVINGS for their owners every day. 


AMERICAN COAL BURNER COMPANY 
Engineers and Manufacturers — Since 1899 
18-Z East Erie Street e@ Chicago 11, Illinois 


eeneeeseesSEND IN THE COUPON BELOWeeeeenenne, 


AMERICAN COAL BURNER COMPANY 
18-Z East Erie Street e@ Chicago 11, Illinois 


GENTLEMEN: 
Werwant.to CUT our coal bill and... 

(CO We are interested in your FYR-FEEDER Sayings PROCUREMENT PLAN 
(payment entirely out of FYR-FEEDER Savings) if the,Savings will pay for 
FYR-FEEDER Engineering and Equipment. We do not -wanf tt: pay any 
CASH DOWN or SIGN NOTES. 


CO Send your engineer (without cost or obligation) to make survey-savings 


estimate. 

We burn.............tons of coal annually costing $.............. per ton. 
LL eee ee ee 
eS boilers.........H.P. Each,.........FIRED—by hand 

(how many) (size) (type) 


by... .underfee® stoker;(l), by>...+chain grates (2, by, “¢ -aylvetized coal D 


FP PP es ee ee sess seeesesesassaasassasaaeae 
VeTTTTTirriririittttititttt dT 




















Reducing 
Valve 





Will maintain the con- 
stant pressure desired re- 
gardless of initial pressure. 
It is a dead end valve. 


May we send catalog 
E-10? 


The C. E. SQUIRES CO. 
E. 40th St. & Kelley Ave. 
CLEVELAND - OHIO 























MORPHOLINE is the answer 





ooeee TO STEAM CONDENSATE 
RETURN LINE CORROSION 


Avoid costly maintenance due to corrosion in lines 
returning condensed steam to the boiler! Morpholine 
effectively combats corrosion due to carbon dioxide 
dissolved in condensate. For information on this 

_ money-saving corrosion inhibitor, write Dept. M-2, 


Carbide and Carbon Chemicals Corporation 
Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street 


UCC 


New York 47, N.Y. 
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Here’s the Gate Valve You Need for 


> q to}-) 4 Role Vile]. hes 


ANY 


Roley-Wate},| 







yIcK ACT 
' THREADS 


MALCOMIZED 
PARTS 


Look at the 
inside of this 
sturdy List 960 

gate valve. Note its tough, compact con- 
struction and its forged steel body and yoke. 
See how it’s fitted with a flanged forged 
steel packing gland which protects the 
threads on the valve yoke from rust and 
corrosion when the valve is used in exposed 
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STAINLESS STEEL 





ALL THREADS 
OUTSIDE THE 
VALVE BODY 






L 
TAL TO META 
mere OINT 





E 
ULL PRESSUR 
? PACKING 





LEXIBLE STEM ii 
> TCONNECTION 










oo. 1,866,292 





Patent N 


| CHAPMAN LIST 960 


locations. What’s more, note that there are 
no gaskets to blow as in valves with bolted 


bonnet connections. 


Available in sizes from !4"' to 2’’—in carbon 
steel for pressures to 800 pounds at 750° F. 
For higher pressures, specify List 990. 


THE CHAPMAN VALVE MFG. CO. 
INDIAN ORCHARD, MASS. 


JEERING—Chicago, III 










Performance built its reputation 
Day tn, day out... 4 9 ln, | 


Electric motors of all sizes must meet a wide va- 
riety of responsibilities. Some must start and 
stop hundreds of times daily. Others must stand 
idle for months or years awaiting emergencies. 





rear ee” 


Wonth after month... 


Manyelectric motors and their control units have 
to meet wide extremes of temperature, humid- 
ity, and load conditions. But regardless of the 
circumstance, the response must be unfailing. 





The very fact that America’s indus- 
trial and commercial activities today 
employ more than ten million electric 
motors is impressive proof of the im- 
portance of motor control. But even 
more impressive is the certainty that 
each of these ten million electric mo- 
tors was purchased and installed to 
provide a definite needed service 
judged so important as to justifv the 
investment made. Making electric 
motors do exactly the job intended 
and protecting them while doing it 
are the basic functions of motor con- 
trol. Not oneof the ten million motors 
inusecan be more effective ordepend- 
able than its control equipment. 
For more than fifty vears, Cutler- 


eens 


Cm = 


te 


—e 


For years on end... ; 
Properly engineered motor control keeps men, motors, — 
and machines working safely and dependably. Y 
are guarded from accident, machines from a 
motors from overload, production from interruptior 


Cutler-Hammer general pur- 
pose motor control is recom- 
mended by a majority of all 
electric motor manufacturers, 
featured as standard equip- 
ment by leading machinery 
builders, and carried in stock 
by recognized electrical whole- 
salers in every locality. 


CUTLER-HAMMER 


MOTOR CONTROL == 


Hammer engineering has recognized 
the vital need for dependability in 
motor control. It has put such fea- 
tures as dust-safe contacts and the 
famous “‘eutectic alloy”’ overload re- 
lay into even the smallest units of 
Cutler-Hammer general purpose mo- 
tor control to make the name Cutler- 
Hammer synonymous with depend- 
ability for motors of every size. Per- 
formance built the Cutler-Hammer 
reputation and made this name the 
specified preference of those who 
know there can be no substitute for 
experience. CUTLER-HAMMER, 
Inc., 1392 St. Paul Avenue, Milwau- 
kee 1, Wisconsin. Associate: Canadi- 
an Cutler-Hammer, Ltd., ‘Toronto, 
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